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imm^] mmm 

o 

C»^^ 2 ] mn^^ 1 IC J3 V ^ T J^»IB3?II## 2 1-14 12 (Z) J^Si33«J 
[M^^3] iH^lJ#-^2^CJ3V^T^^»BB^J#-^3 5-1 4 7 1 ®i^»iH^J 
[M*^ 4 ] ge?lf#-^ 3 fC V ^ T igSBB^J## 6 7-1410 ©^ftlg^J 

[s^^5] iB^!i#-^4 ic^3VNTi^»iB^j#-^3-i 3 4 0 (Di&mmn^ 

[M#«6] @B3^^J##5^CfeV^Ti^»BE^J##3 — 1 3 6 4 ©i^ttlB^JS: 
[»^JS7] S^]S1 '&v^b 6(DVN-rti*^ l3^^cSH«<Dil'e^^a;oT^- 
[|t^«8] tt«fef<ifc(^ffi^^am?K$:i/A^O>>'"';i/-3 GASrSSbfe 

^ i- ^ s e 

^HB M V ^ 3^: T >' - ^ n -v- h ^* ^ :7 ^ - <fc ^ T 

1 ffiliE#¥ 08-3032581 
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\zm.3^7h^^ ^mm.mzmx^. ^mms/^w\>^\zis\^x^m^m(DriyMtKm 

[0 0 0 1] 

anatriflora var. japonica), y^'^^. — T ( P e t u 
n i a hybrida ), S/V ( Perilla ocimoides ) 'Bt.'Vf 
it-Y^^Ur ( S e n e c i o cruentus ) fi5}^G)^#]^T 

[0 0 0 2] 

2 ail£#¥ 08-3032581 
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[0 0 0 3] 

(Forkmann, Plant Breedingl06:l, 1991) „ 
[0 0 0 4] 

Ti>;Wl:$nytT> FS/T>ti, "tJ-^^^Ur ( S e n e c i o c r u e n t u 
±) fi5f5(DS/:^^ U >(Goto et al, ,Tetrahedron25 
:6021, 1984), ^yn^if ( Comme 1 i na communi s ) 
^(Dy:^^ — ^/ (Goto and Kondo, Angew. Chem. In 
t. Ed. Engl. 30:17, 1991) ^Tf:^^'^^) > K"!? ( G e n t i 
ana Makinoi ) )l>'7 ^ ^CYoshida et 

al. , Tctrahedron48:4313, 1992) 
^(Z)iS[#<C7)r9•^M*^^^^tlTV^-5 (^>fV^yA-:h : K o n d o et al 
. ,Tetrahedron26:5879, 1985; i/V, 5^?- : G o 
to et al.,Tetrahedron27:2413, 1987; i/V 
'7A^if^^>'niJr-9-: Idaka et al. , Tetrahedron28 
: 1901, 1987; ^■y' 7^^:Shoyama et al.,Ph 
ytochemistry29:2999, 1990; Tts^^^V. ^^B^ 
, U^V ^ — ^'y^>'^° — , ^ai^^VjjliGoto and Kondo, An 

3 ailiE#¥ 08-3032581 
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gew. Chem. Int. Ed. Engl. 30:17, 1991; —y^JZ/ 
:Glabgen et al.,Phytocheniistry31:159 
3 , 1 9 9 2; T■t^:**>^" :Lu et al., PytochemistryS 
2; 6 5 9, 1 9 9 2; ^v^V^?, h ^/t-^, i;^ K U 3 y ^i;, ^ /<> ^5^-, 

>(j^j\vi3. •t-t^'^v^. zf\y^ V=yy^7^. ^y^^v-. tiiJa^y^, ^ 

i;?y>f^:Saito and Harborne, Phytochemist 
ry31:3009, 1992; rStrack et al., 

Phytocheniistry31:989, 1992;:* yj'^—a.'^ : B r a 
ndt et ai., 3 3:209, 1993)„ 
[0 0 0 5] 

- m fj^m-^ i.t:L7y h-y7yit'eo)m.umizt>m^^miz^m-t^ztt)^Tv-:^' 

:t ( Pharbitis nil ) ®T> h S:/T>^■fe^$:fflV^^||li^^C J: Uli 
§gSti;t(Dangleet al. Phytochemistry34:ll 
1 9,1 9 9 3)., 
[0 0 0 6] 

$^5lC, if-^:t'UT ( Senecio cruentus ) i/;^ U > 

(Goto et al.,Tetrahedron25: 6021,198 
4) „ ^fe, Vy^^y ( Gentianamakinoi ) iZJ^^^ ^^y'^:i' 

y^jvy ^ yit'^<D^^P3iz:^^-r^2-Day^mm7iyJvmz^ V. v-y F-f ^y^^ 

(Yoshida et al. , Tetrahedron48:43 

1 3, 1 9 9 2) o $ e>ic. -gBae>t±, vy\^^(Dryhiy7-yizit7yhy 

4 ailE#^ 08-3032581 
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TV^SZli:$:^^7b^^CLfe (T e t r a h e d r o n4 8. 4 3 1 3, 1 9 9 2 
) „ ^fc, i/V ( Perilla ocimoides ) <DMO)T > h t^T — > 
liJ/T— 3, 5 -y^;i/=l>> \^(D3&,(Dif/lZl-::klZ'ir^-jvmt)^U'^Lt=. 
e/y::i.>-efe-& r i:=fofg^$tlTV>S (TetrahedronLetters 
27, 2413-2416, 1978) „ 
[0 0 0 7] 

[0 0 0 8] 

Ti/;i/T'S>^VOr.;i/ate#^^{CoV>T{i/N°-fey (D^^MJia (Ma t e r n 
et al. , Arch. Biochem. Biophys. 208:233, 

1981;Matern et al. , Arch. Biochem. Bio 
phys. 226:206, 1983;Matern et al.,Eur. 
J. Biochem. 133:439, 1983) ■>P C icer arient 
i u m COM^ (Koster et al. , Arch. Biochem. Bi 
ophys. 2 3 4:5 1 3, 1 9 8 4) i)^ ^<D^(D^^tb t. LX^< (Dm^H^ 

[0 0 0 9] 

tt=.. ^^mriy?vmm^Rf^iti 9 8 o^tc^^^^^n^cpM^^-cfe^ s 1 1 

e n e (Kamsteeg et al. , Biochem. Physiol. 
Pflanzenl75:403, 1 9 8 0) T-^feT^gtl> M a t t h i o 

V^'& (Teusch et al. , Phytochemistry26:99 
1 , 19 8 6). 
[0 0 10] 

5 miE#¥ 08-3032581 



i^^L 8-046534 



[0011] 

— :)^, ( Petunia h v b r i d a ) ® y > h i/T — 

fi^MS&liJ:<WS?S$tLTfey (Wiering, H. and de Vlam 
ing, P. Inheritance and biochemistry o 
fpigments. Petunia, P49-65, (1984), Grie 
sbach, R. J. , asen, S. andLeonhardt, B. A. , 
Phytochemistry, 30, 1729-1731, 1991), Ti/ 

mitry hi/r-i^:yt)'^-7j\^\^i^><om^. -eti^tis-o - ie-o- i4- 
o-^vn>f;i/) - a -D-^;i/=itf^y S/;i/) - 5 - o - /s -D-y;i/3i^^ 
y i/;b--7;btfe>">, 3-0 - (6-0 - i4 - 0 -ijy 3^:^^ )v) -a-D- 
^'';i/zi tr^y S/;b) - 5 - 0 - /s - d- ^'ji/rn^^ ^ i/j\/-'^jv\^i^yx$>^tL 

[0 0 12] 

[|§^9*'^^S^: L J: e) ^ S ^M] 

6 ailE#¥ 08-3032581 
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[0 0 13] 

-o c?) r c D N A b ae^® ffl 1^14 Sr^UM u Tffi© T 

[0014] 

Df-9--r ^ u r (DT c d n a wm:^^^<D^wmm 

■s^ ^^mizm^mm^m^^xryhyry^^m^ryMt-t^:ihiz 

[0015] 

#^tt#a®^7 h ^*^:7'r -M. <^lZi/A^Uy^?V-3GA (C i b a c 
ronBlueSGA) $:®SLfeltffli >^;i/--fe>'Tn-^ (g^^ 

[0 0 16] 

l^DU > K':7(Z)7B#i:U P o 1 y A + R N A L, nmiZ^V. 

2 2f:^c DN A^r-^^L, 3E(C c DN A^-f ^^■^ U - $:f^^-rs= |ffM<^2*^ 
c DNA$:^M{CL, mi&<D-^^DN At c D N A Sr-^^i'ei^lC'ggffl Lfe-^-^ 

7 miEi^^O 8 - 3 0 3 2 5 8 1 
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u-yti^^i^^ c DNA^u-y'V$>^:it.^VkU-t^o 

[0 0 17] 

V N S :i i: 5: L . T i/;i/»^#S^Jge^<Z>8SIRM^ ^ e, }C f ^ Zl JC J; 
[0 0 18] 

0:ft^tmn(D^^mi)^^mizmitvr=.^mm (vm) T>hi/T- 

M^«^Bge>®:5Cj|^ (Y o s h i d a et al.,Tet 
rahedron48;4313, 1992) lCfH«(D:6'^lCtJ!o T^f o fee 
[0019] 

-zft Lxm^^s:itiz^ t). y y K'i'*^e>sy<z)T2/;vse#^^® c dn a) 

8 miiE4f ¥ 08-3032581 
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#snTv^sT^ y^iB^j*'^ofeo z.<Dmm^m\^^x. i/y:atjf-y--f rs 

[0 0 2 0] 
[0 0 2 1] 

-C o A^(Z)C o Aii:>c.5^;i/$:#lf p-^^vo^;i/, -7 olJVU ^ )VXiti/ 

t^/K-r;!/- 1 -o-i'*;l/n-^i:v^ofe/^-r K^^r^/i/>■:^=E>r;^- i-o-'if 
;vn-:;^^^^m7tyJvm(Dm^Wiil^xa)mmt)^'^mx^^<DX (Glass 

genand Seitz, Plantal86 : 582, 1992), :^^m 
[0 0 2 2] 

V^l$S^JSamb^ook ^(DM olecular Cloning (Cold 
Spring Harbor Laboratory Press, 1989) 

(1) mm<Dmm 

It/i-^i- ( Verbena hybrida ) ®— SWefe^ T > AW 

9 ffiiE#¥ 08-3032 5 81 
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3 4 8 g) timi^mmtii^iz-^^=^i?i->('*f-vm^L. 50% cv/v) r-t 

[0 0 2 3] 

v-'H-vm^^'^mKmmvx. HP-20 (■7T;i/v^>Ttt) tcx, 

$:^To 8 0 0ml ©M^TKT'iJt^m, 5 0 %7-fe h ^ h U 0 . 1 %T F 
A 8 0 OmlT-femMre-Sr^mbfe, x/^tK I/- - T'?i^^. ?^^^iiLT 

, ffi-fe* (7. 3 g) ^mr^o 

[0 0 2 4] 

o 

[0 0 2 5] 

to 6 Ni^iei m 1 ?:*nx-T;5f5$:#ih$it, ^©tK 5 m 1 $:}&n;^TxA:i}f l/- 
^-l?*?j^4lc?g^U, Jji^^g^l 0%iZf£:b^oiZ:^H ; -;b$:*D;lT 2 m 1 
oSep Pac C 1 8:*^i^ ("^^-^-X Tyi/x-i/3>|±) ICT:/ 
^>rL. , ^W*5m 1 T'i$fe#L;fe^. 30%r-feh-hU;i/, 0. 6%TFA 
2 m 1 -e^ffi^itfco 
[0 0 2 6] 

DEVELOSIL ODS-10/20 (50X300mm; iM) 
) ?t7^AS:MV^, 1 2 O^^-P^T'T F AA^O. l%*^e)0. 3%, T-feh-hU;b 

1 0 ailiE#^ 08-3032581 
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1 o%*^e> 3 o%(D^umm^m^z^^xmm^■^t=.o 2 m i (d^^x* 
^ti'en^mm^ m^^nmht^ i^jvy^ -pys, 75m 

5-V^JVzity\^ 5 Omg) o #>!r 1 . Smg/mllC 
^.5 J: e) ICO. 5%TFAIC^^LT. m^^t ^^X- 8 OX^lZ^^Lt^. 
[0 0 2 7] 

e> -■:&(DmMx&^ t:Kn^i/e/>-:J-^>f;i/-CoA cD-^^iiJSJAT <^):&^ST'^f 

ofeo ft^lC. :$CM (Stockigt and Zenk, Z. Naturf 
o r s c h. 30:35 2, 197 5) {Ct^^o T * "7 (:^:;^7 ^ -f 5^:;^. tt) 
i:N-fc Kn^i/X^'S:/>>f ^ K (Merck)^±) J; 'Jai^^;!/^:-^ 

^b:/co 3(DaiX-T-;i/0. bmmo 1^2ml(Dr±hyizmMV. —-fjXn 
ji>if>fAA (CoArKOHJIN) 0. 1 mm o 1 il^lETK^-^ h U A 1 
mmo 1 2 0 m 1 ©TKiC^^bT. ^ titc5fe<^:ii:;^^;b^?gS: 1 ^i-foiUx. 
fe = 
[0 0 2 8] 

mw\^^^f)'^^mMiS7.(Dyxw^x-mjx)^-^^f=.^. n-^ u -niA^Ku-^ 

Mvi> (2 7 0 0 0 X g. 1 0:$^) ^Ci:oT^^#>S:|g;^^T, HPL 
C-e@eil(Z)^fig^$:di>^Lfec DEVELOSIL ODS-10/20 (50 
X 3 0 0mm ; HF+J^fb^ («^) ) ;^^v^$:fflVN, 0. 1 %T F A#^ETTT-fe h 

#5^3 2m 1 ©S^^-eO. 8:9-^{Ci3^|RL. #H:0-(D©^^^^' h;!/ (2 0 0 — 
4 0 0 nm) -^M^X 3 4 4~3 4 8 n mlC^:^tRilX§:i^-3M^$::j!j 7 oipr^r ;b 
C o Am^}lhXmi^t=.. ^tl^$:n-^ 'J -xA;K l/-^-T'^g*iL:t^, 1^ 

[0 0 2 9] 

{HL, T-feh— hU;i/18%. TFAO. 1 %(D^?g^^ n v h ^^-'^ "7 W -T? 

1 1 08-3032581 
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»J p -^■7n^;i/-C o A*^-^^T'^ 2 mg/m 1 iztj^^^o izM'^Ti^iz^ML 
[0 0 3 0] 

(2) mmmm(Dmm:^m 
±T^#Lfe. 1 0ml (Di&mmmmm ii 0 omuv zymmmm (pH7 . 5 

), 1 0 niM7>^=r;i/tf h U ^7/^, 1 4 inM2 ->i;i/b!7^ hx^? 7 

S:*n;tTI5tC0#b, :?5f--e 3 MT'Sig bfcc DOWEX (1-X2, 100- 
2 0 Ome s h ; ^WJit^Jim m) ) 3 s^W^mLXl 0 tJ^K^^ bfe^fCiR 
?f5ig{C j:oT^fll$:|g^55b, ^^05^^ ( 2 7 0 0 0 X g , 2 0^^) tC<fcoTffi 

1 ml (Dmmmmmm i2 omMvy mmmm. i PUT . 5), i4mM2 

->i;b:i!7^hx^/-;i/) izmmo. (27000xg, 5:$» icjco 

T^^#f?:l^*bfe^> ^«^M^«?lKT¥MSii^S e p h a d e X G-2 
5?t7^A (N A P- 1 0 ; :7T;i/y'2/T*t) ffi V^Tffi^i^ L il 

[0 0 3 1 ] 
(3) 

lOOmM Vym^^W^(pH8. 5) . Jiy ^ —V y 3 , 5-V^JV:=ii/ 
K 2 4 n m o 1 , itjy aiyir^ JV- C o A 21. 5nmol, RV^WMWLZ 0 
/I 1 ^^tiR!^W.5 0 fi 1 ^ 3 0X:X1 O^m^J^^'^tc.. 13. 8% (v/v 

OOOXg, 5^53-) ^CioT>P^^^§:K^V^fc^, D V h ^9 7 ^ - ( 

H P LC) T'4^*f bfco tJi'^fliC 1 8i!6ffi;i7^A (YMC-Pack ODS- 
A, 6. 0 X 1 5 0 mm ; »7>f :f±) $:fliv^, 21. 6%T-feh— hU;i/ 

, 0. i%hv y)iytamm^ I mKD^mxmv. Ri^m 2 0 fi I 

L/fc. 'fb-^^®^ffitc«H7j?:5t:^' Dv h ^•^:7>r -t/^T-A (class-lc 

10; im ^mmr^m) ^mmv. ^mmt, mMizitt^\^3 3 0 nmi^mz 

1 2 mWES^^ 08-3032581 
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[0 0 3 2] 

5 2 0 nm©?g;^T?^fflL,, ^' 3 , 5 - 2/ K) t 

(3DMtJT*fe-5>. :*73:>r>r;i/-C o A : 6. 3 •7=;i/:7^' - 3 , 5-$/^^ 
;i/nt/K:3. 3^. ni/>3 -^;i/=ie/;i/5 -:^7 3i:r>r;b^*;v=iS/ 

F : 5 . 3 
[0 0 3 3] 

jKfS^royix- (iH~iiMr^) Mm-r^n. ri/;i/ 
^^®®^icj:oTrs^;i/ft:$tvfeT';i/-7i'^i;>3, 5-i/y;i/ni/K-eii* 

[0 0 3 4] 

1 3 ffiIE#¥ 08-3032581 



8 — 046534 



[0 0 3 5] 

(4) rty)\ymmMmm<Di^m 

^9^-^%^. ^^m-vy. -mw-yvy. A^-9-^>f^ m±, ^mn^^ 'Blx:^ 
M^bfet^a, h;i/=i:^^3. ^^^^zuslxi. ^)y]^^\z^^o. 6 3. o. 

0 0 1 2S.tJ^2 1 . 8 n k a t /m g^SMOT ^ttito 

^>A^^Kii^O^*{CliB i o -R a d Protein Assa 

y (B i o -R a dtfc) §:fflv^fe■. 
[0 0 3 6] 

( 1 ) ^^(D«tg 

X ^/ U > F "^7 ( Gent i ana triflora var. japoni 
ca) (^?e#*^^^^G)«^S:ifTofe„ J£ATOllli^^lfH«5b^^V^Rg^J, 0~4t: 
•r^Toito aiyu > K't7a)7E#3 k g $:MM^#l5ETT'X^-fe;i/ • h • tTn 
^i:/'-:^-rif- (DX-3 ; H ^Jc^^mi^f^m) ?:rav^m#L.fc„ 8 L(7)ttffi«^« 
m ( 1 0 OmM h U^^Jg^ (P H 7. 0). 1 mMT^^ h U "^^ A, 

1 OmM V -T J y — ^yiti^ 9y7^}\yy (p-APMS 
F ; ^n^^^X^ m) ) . 5 mMi;^^-:^;^ (DTT ; -:^:*^>r7^^ 
^1±) ) iuKV ^'^-^l/S B - 1 0 0 (^O^fe^^XH {-m ) 5 0 0 ^lB^X-!i< 

[0 0 3 7] 

mmWL^ii-^4.m-(^W^t=.<D%. ^ ^)(c5S^i>:fe^^ ( 1 1 0 0 0 X g, sor^-) 

7 0%^^^ii^^T'StJf^^*T$:^Tofeo 2 5 O m l (Z)^g¥ffl^«M (20m 

M h U >^J^^ (p H 7. 0). lOmM p-APMSF, 1 mM DTT)tC 

1 4 ailiEi^¥ 08-3032581 
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h a d e X G- 2 5 (9 5 X 1 1 0 mm ; 7 T;i/'^i/rt±) ®:*^AS:MvnT 

m.m.vt^o m\^m.^^tim^^m^ (seomi) , arcD^u-^hif^y^ - 

>5:^, Q— Sepharose Fast Flow, HiTrap Blue 
25:r)^P henyl Super os e (D^^^ h -it^W^F P hC 

[0 0 3 8] 

^•r, ^ft?M^«?S-e¥»^b$-l±fcQ-S e p h a r o s e Fast Fl 
ow (26X100 mm ; 77;i/Vi/Ttt) ICT^^^ b, 1^ D^«?S-e+^lC 
gfe^bfe^, i&^fb-^-h U '^AiSS?: 6 0^)•|^T'OMA^e> 0. 4 MtC^^fc^li:^ jit 
f^^iSfCk y^ffl^itfe (8ml/min) » (1 
3 0ml) ^, T^^n^^W' ^nvh^'^^^r-^r^fofco ^MM^®?ST'W 
^bcE-frfeH i T r a p Blue (5ml, 1, 6 X 2 5 mm ; :7 t;V-=<'S/T^± 
) ?:3 2^fi:^J^Ci|V^;^-7!J^A^CT^^-r b, |SlS«?ST-+^3^tCgt#bfe^, im 

[0 0 3 9] 

fc^, ?ti^«^«?gT'¥^^b^-&:tS e p h a c r y 1 S-200 (25X1 
15 0 mm : y 7 )V^\y7%±) \zy:f=y^ bfeo #^0. 2ml ^3 
ml-fo^^^L, St>*?SttM^$:mtoT (2 7ml) , 1 MfC^&S i: e) {CffE^?: 
in;tfc, ai>t>^{li (3 9 0 0 0 X g, 10^) iCiU^F^ife 

lM?ii^^$:^tf^^ffl^«?Sl?¥S5<b$-&fcPhe ny 1 Supe 
rose 5/5(5. 0 X 5 0 mm ; 7 t;1/V2/T?±) tCT^^^ L:to 
[0 0 4 0] 

#^0. 5ml®SSiS-e, +:$^lC^t^Lfc^, SS^a^$:6 0:$>raT-lM*^^0 
MtCtt^e?JlCT(f'5ri:tCJ:yMeK$:SSm$-a:feo 0. 5 m 1 ■r^:9'^ L.fc# 

SDS-7KUr^^U;^T^ F>5f;i/«^^S& (io%r 



1 5 
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ileitis zl^:*^^, :i(DmBnt)^Bm(Driyj\ymm^mmx^^tm^Lr:^o 
'^izM^-m^^m^'t-i^i^f^^^W'Dm^ (12 mi) ti^mnpLCiz^vn 

[0 0 4 1] 

5!7^AliDE VE LO S I L 3 0 0C4-HG- 5 (4. 6 X 2 5 0 mm ; 

T. 3 G :$^-er -fe 'p h 0 /uam& 4 0 . 5 e> 5 6 . 7 %®ii[^ii;g^i2T' 
^-fb^-S-SZlilJCi: y^m$-&fco 2 8 0 nm(Z)PRitXS:^ — L«:**^e> 1ml 

m^yML, >c.if-KA-/^ (-b-A>M±) T'?g^-rez:i:tcj:yj^o. 2mg 

[0 0 4 2] 

(2) mmm&no)^m 
5 0 0 pmo KDmmmss^r^ jmiy-^=i^y*)-- (psq-i : m) &m 

ym. J€tC|g-@T'^9 0 pmo i®y;i/^^>iE*^^ffi$4xfe*\ =mgJ!Ml^ 

[0 0 4 3] 

, a: \^-7y^miz^^i^-^:iLyy^Xii±^(D^of£'^^^m-tZ.tti^^^nx 
[0 0 4 4] 

m^XDmm^S 0 /I l(D4 bmUh^J ipHS. 5), 3. 6MjK^. 

0. 0 9%SDS^^timmzmm\^. Ui/;i/X>K/<^5^^-if CLysyl 
Endopeptidase : Achromobactor lyticus fi 

1 6 t[iIiE#¥ 08-3032581 
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&J^W.'^^(D^tDEYE LOSIL 300C4-HG - 5:^^A-e^^Lfe 

o 

[0 0 4 5] 

t>^ 0 8 0 %<DW.^mm^m. 4$^ O. ? m l (D^mv. 2 l O n m®M 

m^(D3:^^. ^tr- KA-/^rlC<fcS?iSi^, $e,lCODS:*^A (DEVEL 
OSIL 3000DS-HG-5; l?*if^b^ (tSfc) ) :$fei:imi5^fi^T' 

[0 0 4 6 ] 

=^if-^m^^:^\f- y^/iv^x-mm • ^@^i±> 4 oroT-t h- h u;i/3 0 
7 ^ jmrn^i^nm-t^z^nti^x^r^o i^Anz^ ®^ f©t^ y^ss^^ti 

[0 0 4 7] 

jmmn (at 7 3) ; 
[^tl] 

Arg-Phe-Leu-Gly-Ile-Thr-Gly-Ser-Pro-Lys 

[0 0 4 8] 

T^jmm^] (AT 7 2); 
[-fb 2 ] 

Ile-H is -Met-Asp- Ala-Phe- Ala-Ly s 

[0 0 4 9] 

y ^SE^J (AT 7 4 1 - 1 ) ; 
Ut 3 ] 

Gly-Val-Glu-Ile-Gly-Val-Ser-Leu-Pro-Lys 

[0 0 5 0] 

1 7 {iiliE4t¥ 08-3032581 



8 — 046534 



r^jmmm (ATI 4 1-2) 

Ut4] 

Ala-Ser-Lcu-Ser-Leu-Thr-Leu-Lys 

[0 0 5 1] 

r^jmmm (at9) ; 

Ht5] 

Hi s-T y r -Va 1-P ro- Leu -S er- G ly - As n- Leu -Le u-Met- Pr o-I le-Ly s 
[0 0 5 2] 

T 5 J mmn (at s 3 ) ; 
[^b6] 

Val-Arg-AIa-Thr-Tyr-Val-Leu-Ser-Leu-Ala-Glu-Ile-G In-Lys 
[0 0 5 3] 

mmms v > \^^m^<ort/jvmm^mm<D cDNA^a--->y (p 

(1) cDN A^4-:^^V -(O^m 

rfJlg^tlT V^-& U > K'i' ( Gentiana triflora var. j 
a n o n i c a) fj^fbl^^^MUb. M^ls^^f T'?L$*:T'0#bfco :i(DmW<^f)^ 

yfVzi9-y^7. (B^fCD ^yi/rL) SrM^'V WMmt>mm-t ^:^miZX. poly 
A+ RN AS:t#;^„ ^*r-S>'>5^:^i/T:^- h/J^-ft-fe A V^S:&S^i 
, R, McGookin, Robert J. Slater^©, Method 
s inMolecular Biology vol2, (Humana P 
resslnc. 1984) {Cf¥0lC5^$ tlT VN^:^^{Ct^&o ;t„ 
[0 0 5 4] 

^e>nfepoly A + RNA$:^M^b, Z A P - c D N A-^fi&:^r N (;^ 
h^^^:^-yttm) $:MV^T 2*^c DN A^r-^^L, vy-V^^ ^- XT. A 
P I I D- — ^^'•^r^fofeo 3€JC, |^a(DG igapackll Gol 

d Packaging E x t r a c t »y h Srffi ^^T, S^^»yNlCfH®$ 

nfe:;&^T' c D N A ^ >r ^-^ y - $:f^ig L fco 

[0 0 5 5] 

1 8 miE#¥ 08-3032581 
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(2) ^mDN Azf^/(^-(Dmn 
[0 0 5 6] 

II e-H is -Me t- Asp- Ala-P he- Ala -Ly s 

[0 0 5 7] 

Lys-Ile-His-Met-Asp-Ala-Phe-Ala-Lys 

[0 0 5 8] 

[-fbs] 

Lys-Ile-His-Met-Asp-Ala-Phe-Ala 

[0 0 5 9] 
pi ^ KcDie^rj U 3 1 ) ; 

[^1: 1 0 ] 

5" -AARATMCAHATGGAYGCITTYGC-3' 

[0 0 6 0] 

#iciH«®j&vN*^^»;, mm<Dmmiiup AC- 1 Bumm<Dmm^ 

- F^tCt^oT— 5:^TSsBi--g>c fiPt., A : T^->. C : G : 

T^>, T : Y : CX»T, R : AXliG, M : AXliC, H : AXli 

[0 0 6 1] 



1 9 
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5* -CTCG AGTTTTTTTTTTTTTTTTT-3• 
[0 0 6 2] 

(3) riyjvm^^mmm^^m)^(D^u--y^ 

y y Fi^©7b#®RN Atcfi^l^-tS 22t:^c DN A^O. 1 a g ^mmiZ:tV 
^ yRm^^y hC e ne Amp (S?Sig ) $:ffiV^T, 95X:i:$5'> 

1 %T?cjO->^«^^»b;ti:Z.5, ^4 0 0 b V (Dmm^^J^DN Am}it)m 
§g$tlfeo r<DDN AlfT^iSrlllitZb, 1 0 n g §:D I l/;t^ KM-^ 
?£ i^-VyiS-t±) t^^^^ tl I $:fflv^T. b&jzEc^) P C RjK^S 

2 S-y-'f ^;WTV^> D I GT=^illLfeDNA^;t$:#fco 
[0 0 6 3] 

(4) Ti/;bSK#^*® c DN A©^ n-::i>ij7* 

±aa® j:e)lCbT#e>tlfc;i7 7'-i^'^-r >^^U-$::A:JifSXL 1 - B 1 u e 

(ttglS. 5 cm) ^rXi' U - — 

[0 0 6 4] 

7T-i/$:7>r (Hybond N+, rv-e/-YA?±) lCtK«$i±, 

-77- (5 X S SC, 5 0%7iN;i/AT$ h\ 5 0 mM Vymi-hVOJ^Av 
y 7- (pH7 . 0), 7%SDS, 2%Blocking reagent ( 

^-vyas-it^ . o. i ro^'^/a-f ;b-!^-;n2i/>, 8 omsXmi-^^m^D 

NA) tfrT'4 2rT' 1 ^r^^itUfeo D I G^ft b ^cttfi^ CD D N Ai^^^f $:/\-r 
[0 0 6 5] 

(0. 2XSSC, 0. 1%SDS) X-y^ TJVioV 

• •7yj\>( 2^m^^^±) icj: y 5-::/'n^4 - :j7Dn 3 FU;by y 

2 0 ffilE#5}l 08-3032581 
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[0 0 6 6] 

iS[+Mo^S^n->*^#^4x, z)^2 0 ^u-y^y.h^^V- 
>^±(Dmm•t^:^mxu c DN A?::;/"^;^^ Kp B 1 u e s c r i p t S K± 

[0 0 6 7] 

(5) m.mm^](Dm& 

(D^U-y (pGAT2, pGATS, pGAT4. pGAT7, pGATS;®: 

u^pGATi 1) ^cov^T c DN A(Z) 5' McDi^mmn'^^^ht^. 

[0 0 6 8] 

$*^M^-St>«)i:#;i^tl^o 3tl^(Z>^ n->(Dd t> p G AT 4 O^J^»@H3^J 
$:^^U^o i^SIB^lKD^^li, Kilo-Sequenceffi Deleti 
on Kit (^) ) $:fflt^T. -^©^^^ D - > 

[0 0 6 9] 

( 6 ) i^mmn ht^j mmncDim. 

p G AT 4 tcMA^tlfe c DN A« 17 0 Si^^-eS) U ^©tfi^C 14 1 Of^^ ( 
J^jhn F>$:-^tf) A^^Jfc-g>>r-y> U -t'^ >^*>' b-i:. (ORF) *^BV\ai 

2 1 ffi|iE#^0 8 - 3 0 3 2 5 8 1 
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[0 0 7 0] 

— p GAT 8{C'^S c DN AJ±, 5' {ffil** p G A T 4 J: U t> 7 J^S^V^fe 

^^:K(Z) c DN AT^±^V^i:#X.e>tlfeo 
[0 0 7 1] 

(1) mm-f^:^^ \^<Dmm 

Trc9 9A (7 7';i/VS/Ttt) $:fl§V>fe„ 3© p T r c 9 9 Ali^ V hT;!/ 
-/S -D-^^r**^^ hlf^y i/F (I PTG) •?r^^nr|g;&:^®B<^) t r 

[0 0 7 2] 
[0 0 7 3] 

PGAT4 ^r^^^^' ^Jf-p«giC#^t-rSMI5SS^SP^E coRIilKpnIt? 
m'ffcLT#e)tL'g>$«Jl. 8kb (7) DNAm>^ (gg^'J^ • iHJUS# 1 fB«(Z)i^ 
aiH^J$:^T-^tf) $:if/KE<Z)p T r c 9 9 A (7) EcoRI, K p n I SP^tC 

[0 0 7 4] 
[0 0 7 5] 

2 2 ailE#¥ 08-3032581 
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>J-U K (G AT-N c o I ) ; 

Utl2] 

5' -TTCACCATGGAGCAAATCCAAATGGT-3' 

[0 0 7 6] 

y^rVzS^^ \yyi-^\^ (GAT-S c a 1) ; 
1 3 ] 

5' -CG AGTCGCCCTCATCAC-3' 

[0 0 7 7] 

1 0ng(DpGAT4S:^Mi:b, ±13®:*- U □T^? ^ l/;*"^ K^r^^-f V-i: 
UT PCRiR/5;S:^?ofe= ^RfSttiKU >l ^--e5^a:>f ^^l^ii^^i' h G e n e A 
mp i^mm. (m) ) $:MV^T, GS-Clr^-, b 6X^1^. 72*C2:$>$:l-y--f 

36, J^3 0 0 b p®#M6U«;DNA»r>Jr3b'^li^$tl7t„ ZKDD N A^r/^SrHHR 
fd^^^N coIiiAatI T^Wt^, pGAT101$:NcoIi:Aat 
I -e^mLTf#e>tlS7|i^6 Kh<Dm}ltm^^•rS:r.tlZ^ pGAT102$: 
#^bfco PCR&tCj: tJJti|liLfegP^<5Dj^»BH^iJ«p GAT 1 0 2«^^{Cp 
GAT 4 i:|eIl^T'*>SZli:S:?i^Lfeo 
[0 0 7 8] 

(2) Te/;i/»«^^^ae^<z):^j^S-e®^3^ 

p G AT 1 0 2 t-iAcjaSMM 2 9 4 (supE44 hsdR endAl 
pro t h i ) (M eselson and Yuan, Nature, 2 

1 7, 1 1 1 0 -, 1 9 6 8) ^mm^mi't^. ^fe, z.^-vmnmm^ti^m 

(Mxli, JM10 9^DH5^) ^ffJM-t-2>3i:*^T'^Sc ^fe, 
fi^ilT^-^liH a n a h a n(D^^. ict^^ofc (J. Mol. Biol., 
1 6 6, 5 5 7-, 1 9 8 3) „ ?^«^g|Stlfc:*:®®S:7>tfi/U> (5 0 ytt 
g/ml) $:■^t^2Inl (7) LB^;% (hU::^h> lOg, ^©X^y?. 5 
g> ^S-fb^h -^i^ 1 0 g 1 U ^> ^-(D^.W7K^C^*^L, Tfc^-ft^ h U -^7^:. 
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[0 0 7 9] 

ZlCD^ftMl m 1 1 Dm 1 i7 ) MQ^m >m~yi^mi- h V ^ 0. 
6%, y >®2-7K^5!jU't7A 0. 3%, i^-ffc^M- y -^^A 0. 5%, ig-fbT^ 
0. 1%, iJ'*;i/zi-;^ 0. 5%. m.m-T^^i/'yi^ ImM, hf^ 
= >B 1 4 A g/m 1, pH7. 2) lC:*-tf ^ 7^0. 5 % i; r > tf y > 5 0 
/i g/m 1 $:llO;tfc^:%lCMSU, 3 7 ICT 3 ^r^^«^, 0. 5M(7) IP 

TG$:4oAi^ini G^^^g^2inM) L, Miz 5 mm^m^m^r^o ^m^. 3 

0 inMl^^t:-^ hVK^^ ^^ti 3 0 mM h y ;^^g^A 7 T - ( P H 7 . 5 ) T'Sfe 

1 m 1 icMbfco lmgy!/5^-A, 0. 2 
5M E DT AS: 2 5 m l}&n;^T 3 0:$>^Ot:iCiJ[ttLfc^, ^t^-gfe^^SE 

[0 0 8 0] 

1 5 0 0 0 r p m, 3 0^^]^.i>S: LT#fe±^f ^rffi^^^il HJS 

Ml (3) x-mvr^mmm'iim^mz^''jmmm^^m&Lt~. -^^f^u^-f 
timm-^tit^o^x. HP LCiz^^^mtin^t:!. 

[0 0 8 1] 

P G AT 1 0 2 ^mALt^zKmrnXltZ 4 nmo 1 (Dy^JVy^ -i^ 
>3. 5-i/^'JVnty\^t2 1. 5 nmo 1 <Dijy 3^:^'^ ?V- C o Ati'i^ 1 8 . 

3 nmo 1 (D'fJi^y^ — Vy 3 - ^;\/Z2i/)i5 - ?!j 7 x^TW >> KO^fiK 

^cTS^;^S*^^-^LTv^si:v^•9gE^(^*ll^:^i^T#;i-5^, p gat 4 

=j - >c T ?: i- "SySfS S: M^-t S 3 *^^PJ o o 
^fe, ::^®S-e^S$tifeTSz;i/S«#^^ic<fc y Ti^;l/'fb$tl7t7=;l/7>r- 
2 4 ailiE#¥ 08-3032581 
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[0 0 8 2] 

(1) ^#0^3^^^^- 

^#©^3^^^ ^ — P YGA 2 2 6 9 (A shikari et al.,Ap 
pi. Microbiol. Biotechnol. 30, 515 — 520, 
1 9 8 9, 62-1584 8 l #M) S:EcoRIi:Bgl I I Vlimt b 

Xm^^tl^mS k b (7) DNAm}it> M 1 3 mp 1 8 ^Mit 
))$:EcoRIi:BglII X-mitLXm^tl^mo . 6 k b<DDNA»f;t^ 
3t^bT#e>tl-&^^X^ K$:p YGA2 2mi:Lfcc pYGA22m$:Sa 1 

ixmiti^r^(D-hizm^ti^msiih (7) DNA»T;t$:ea^^ (-fe;i/-7^>r 

^f-e/3>) LT:/^X^ Kp YE 2 2m$:#^Lfe„ 
[0 0 8 3] 

( 2 ) r iyj\^mm.^mmm.^^<Dmmv<Dmm 

V G AT 4 Xit V G AT 8 ^mm^^^ ^ ~\HiZ:^tE-t ^^mmm^^E c o R 
I ilKp n IT'M'f[:L.T#e)tlSj^l. 8 k b (7) DN A»f>t^ P YE 2 2 
m$:|B|D< E c o R I ilK p n I T'M'fbLT#e>tl'2.^8 k b (7) DNA^^t 
^^^LT^#|§^-:/^>^^ KpYGAT4i:pYGAT8 ^^^Mmi't-o P 
YGAT4 tin l#S(D^^>r->*^^CD®il?S:^Te)*^ P YGAT 8 tFlirJ)-^ 
L}tcDNA(Z)5' ffi^®-g|$7&'^^t:tTv^-2>:t«), T S/;i/»^#^^c^iHaR^*&;t 
(@B^J* • IH^'JH-^ 1 }CfeJ-t-5T^ y ^iB^'J#-t ; - 1 ) X'it^J^<. ^ 

[0 0 8 4] 

Aii#©®#sg6^^yo^-^-©t>i:oT'*^i'*';-fenr;i/T't: F-3 >; >m 

[0 0 8 5] 

2 5 ffisiE#¥ 08-3032581 
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(Ito et al. J. Bacteriol., 153, 1 
6 3 - 1 6 8, 1 9 8 3) V% p Y G A T 4 jSltJ^ P Y G A T 8 T'. ^© S a c 
charomyces cerevisiae G1315 (Ashikari 
etal. , Appl. Microbiol. Biotechnol, 30, 
515-52 0, 198 9) ^rJ^MS^Lfco h U :/ h 7 

T > C^> -a-^fg ® J: y 31^ L it o 

tJ? — J; y SlAoTIg (Y e a s t Genetic Stock Center 
;Berkeley, CA, USA; ij^U^mifR (1991^) ms 6%) 

o 

[0 0 8 6] 

m^nt=.mm^^m^ 1 0ml (?) i%:^if^ (d i f c o^d 

A-^'TiN;!/^*-;©^ (B u r k h o 1 d e r , Amer. J. Bot. 30, 2 
06-210) (CT, S OX^X^A 0m^m^^mht=.. ^"iiX. Mmm^kCDt^Hb 

[0 0 8 7] 

ZLtl^^mm^. |S|4©@#^?^fflA^y 7T- (3 0mM hUJ^i^^pHV 
. 5, 30mM mti-hV^2^) X^f^l^. $ tCl m 1 C A 7 T - 
■9->^^>KL, 1. 5 m 1 ®n:^y^> K;i/:75^rL->r{c#Lfcc Jt 
m^m^O. 4 ml CDI^DA^y KL, 4 0 0m 

g<Z)^*^>?.l^'— X (G 1 a s s Beads 425 — 600microns 

Ac id -Wash, iy^-^u) ^Mxxmi^ <mm^ ^ tiz^ . mnMi^ 

[0 0 8 8] 

vmmm^^m^i^t^o y^-r ^□^-r^-:^i/-h^sc<j:»j, pYGAT4S:t; 

p YGAT 8 $:#ALfe^S(i^tl=bT5/;i/«e^)Rf5*^«l^^tlfe®T% HP 

2 6 ailE#¥ 08-3032581 
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[0 0 8 9] 

■^(Om^. p YGAT4 JttJfp YGAT 8 $:^ALfc^«:T'li 2 4 n m o 1 <Z) 
^;i/:7>f 3, 5 - Fi: 2 1 . 5 n mo 1 (D:i7 37i:t-l';i/-C o 

A3{)^e>#^16. 6nmoli:20. 9 n m o 1 a)^^;!/^ Y — 3 - iJ'*;Hl 2/ 
;i/5 -7!j73i>f-r;i/^^*;i/=li/ Ff0^fig*^igtoe>tLfeo pYGAT4tpYGAT 

[0 0 9 0] 

HiiMs u y F^a3iS(Z)7->;i/g^^^m(Dc DN A^n-->^ (2) 

I^J^M 3 ( 6 ) lCfH«CD p G A T 4 , fiPt.iB^lJ* • SH^J#-^ 1 IE«C) D N A 
p GAT4 MPS^^E c o R I N d e I T'M^fc 8) tlS D N A 

W\)^(Do-^. Ti>;^S^^^^(7)ISS^M^$:-^t^DN Am^2o?:^i:toTiajR 
t&«E®^&T'D I Ggmb:feo z.tx.^^u-rft.lyXmkmz (4) {C|H« 
LfeU > F-t/CDTK^CD c DN A^>r U -(Z)7T-5^'S:iK*^-&fe7-r-'^^'- 
(Hybond N+, TV->>^A*t) (T i^tt) 

?g^/i^;i/AT^ F/N-f if-i/3>A^y :7T- (5XSSC, 3 0%7j%;i/ 

AT ^ F, 5 0 mM Tris-HCl, pH7. 5. 1%SDS) x^X 4 2^ 
[0 0 9 1 ] 

(5 X S SC, 0. 1 %S D S) cf-e 5 OST'^tl^L. |ligM3 (4) 

(3De)*>"r\ IISEM3 (4) -riilg^b^^^oit^n-^?: 1 20#feo z.nh(D 
n->(D c DN A®J^»i2^[I§:$felCj2E^feJ:e)^:&^T% 5' ■|R!f*^ Pj^fc^ 

2 7 aj|E#^ 08-3032581 
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L3&*^ofco P G AT 1 0 6 i: L/:to 

[0 0 9 2] 

p GAT 1 0 6 (D±^mmm^9clZi^^t=.J:olZLX^^lyr:io p GAT 1 0 
6lC#A$tlfecDNAttl 6 2 2 i^ST'fe *J ^® tplC 14 4 OJ^S (^±=1 K 
>$:-g-tf) *^e>J5^-5 0RF*^Bv^ai$^^fco zltiSrig^J* • @H^U## 2 IC^^„ 
iB3^lI#-^2*^-g-t/ORFtCo<.NT, p GAT4*^I3- F-T-ST^ ^^IH^J^^fl 

[0 0 9 3] 

pGATioecDn - K-rsr^ y^ffi^jtt. rtyjvm^mmmx':^^ p ga 

GAT 1 0 Gtr^yy hS/T — >® 3' &.<D^JVZl-:7.K7tyJV^^^^-t^^M 

^iz7&^r=.j:oizTi//vm^^-^^ry hiyr—yit^m^tEh. z.ti^^t^ 
i^(Dr -y jimo^m^^^Mit^^mzm^. 7iyj]ym<Dm^R}^^mm-t^mm^ 

pGAT4;SLUfpGAT 1 0 6(D7S, J mWinH^Miitl^^^tl^ Z. titm^iZ 

mmx^. 3titcso'^. m(D7 y jvm^m'mmm.^^^m^ z iit^X'^ 

[0 0 9 4] 

Hlfe^jv ^^=L-r(D7y hyr-y 

^^=L-y ( Petunia h v b r i d a ) SMif^ — T A°- ("b" 
>hU - (^) ) C397EfeA*aSc^)f^^*^e>^{C^mLfc^M«!c (VM) (D7yh 
y7-y^^(D:^^^mi^mm^vf&^0^ 5 0%T-6h^hU;W 0. 1%T 
F A7K^?gT'fl&ffibfeo ^iig^, ^?S$:ODS, O D P (Ditffi:^ ^ A ^ n-^ h ^ 
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NMR, 1 3 CNMR$:Mv^T, f^*Hlcg?tf Lit i: :i 5, «fM^r>hi/r- 

[0 0 9 5] 
[^fc 1 4 ] 




[0 0 9 6] 

fiPt>, :i(;D#it{±3 - 0 - (6-0- (4-0- (4-0- i6 - 0 

-D-^*;i/=iii°^y - 5 - o - /s - D-i'*;i/ntr^y t/jv--7jv\^^:^>'^ 

[0 0 9 7] 

^fc, 3-0 - (6-0- (4-0 - (4-0 - ( 6 - 0 -i^ /S -D 

t:°^7sy;i/) - 5 - 0 - /s -D- :57-;nitf ^ y x';i/ti'e>'>, 3-0 - (6 

-0- (4-0- (4-0- (6 - 0 -:i7:7 3:;r>r;i/-/S -D--/;b3tf^y 

5 - 0-/3 -D-ij7*;i/nf^7 i>;b-x';i/ifi/>, 3-0- (6-0 - (4-0 
- (4-0- (6 - 0 -^'vn>f /s -D-^*;i/nifvy -:fyyaL:t^ 
- a - L-^Ay -/s -D-t?*;i/zit:°^/ - 5-0-/S-D- 

2 9 ffiSE#¥ 08-3032581 
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^(D^fji^-f^ yjvny:f)i/- {-^iJ^KD^:^ iW) ),01d Glory 
Blue (Ball S e e d s ) if COiiV\^-fe®?b#{C=fe)#^E LT V^-5 Zl 

tc LT VN s i: s c 

[0 0 9 8] 
[0 0 9 9] 

lligM3 (6) {CfB^CDp GAT4, IP*>@Bm • BE^J#-^ 1 fB«(Z)DN A §: 
>&i-<5pGAT4(DcDNAgP:$^$:, t««EO:S"^T' D I G^^ ^^=L — r ( 
Petunia h v b r i d a ) aS^t-;!/ K^D- U c D 
NA^-Y^^y- (Nature, 366, 276-279, 1993) ^zf 

[0 10 0] 

jjj^j 2 0^^ ^ u - ^</N>r:/u ^*>rx-re^n->s: 1 

o#feo 3®^n->$: p P AT 5 i:Lfe, J^Si2?>JS:S^^ L ^ Zl 5, pPA 
^ v'-MtC, pGAT4^J:l>'pGAT106C7)3 - Kf^gaMcDCp^SgOiB 

[0101] 

Utl 5] 

5' -AACAGCTATGACCATG-3' 

[0 10 2] 

3 0 ffilE#¥ 08-3032581 
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p P AT 5 ® c DN A<D^^;g$:^#1-^fe*?)lC. RPzf^^f-^-. r^" U d" 2 
>^^>r*v'-#l OOng. Xhol TM-fbLfcp PATS • lOng S:*^^^ 
50^1T% PCRiSfSSr^fofeo SSrit^^, SS-Clr^-, 72X:i 

l-9--f 2 Oif-f i^Mf ofeo »e>tlfc*?J 6 0 0 b p (7) DNA 

E^;t$:T^*n->c>«^^g&^, i;->T'«^L:t, 3C06^;t S: S m a I 

TS^iMbit^, J^4 0 0 b p(DDNA^;^r$:|^^{C«igb:to 30DNA?^ 
;t IffMO D I G T'^^ L = 
[0103] 

z:cD^^LfeDNAIlT;t$:fflV>T, itfiE0^5=-3. - T CD7e# c D N A 

j\^-:fVii'^if-iyHy^(Dmmt. 0. 2XSSC, est:, i^r^iiLfc.. 
#^nfe^n->*^ejiaiRLfc^^x^ KOi^«iE^J?:S^^Lfei::i5, p PA 
T4 8*^, p P AT 5 i:|HlD@B^J$:-^tj»z:i:*^t3*>ofeo Zl4x$:@H^J^ • @H^J# 
-^SlC^f. 3C?)iH3''Jtt, p GAT4 i: p GAT 1 0 6 iCMbT, T ^ 7 M^'J 

[0104] 

i/y ( P e r i 1 1 a ocimoides ) - SiM^^ V :^ y (DU^i^^ti' 

, mmmi (2) fcga«®;^5Sicti!oT, 5is^*?ig®ttai 

§:^?ofec ft^aigS 0 mMU U '^7^ (p H 8. 5), 0. ASmUy'jV 

y^—i/y3, b -i/^'JVzii/ 0. A 3 mUtiy )\y-C o At 2 0 ^ 

3. 8%©Bf^$:-g■t^ 5 0 /i 1 ©r-fe h- h y ;i/$:lniX.TS:/S$:#lhLfcc 15 

0 0 ommr-bi^mmjL^Ltc^. _t?f®e>t.©i o fii ^^.rcD^i^-vHF lc 

[0 10 5] 

^^AiiYMC- P a c k ODS-A (6. 0 X 1 5 c m) $:Mv\, 0. 1 
%hVyjVytumm. 2 1. 6%T-fe h-N'>);U^D^^T', SS^l ml /:$>C0^ 
>^;i/$:4>ilL to ^mti, 5 2 0 nmT'^foito 3(Z)^f4^T7l^Sf&<D7= 
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JVy>(-t^y3, 5-i^^)V:3ty\^lt. 3^V. "fJiz^^ —t^ys, b-i^^'JV 
zii/\^(0 3mzit3y 3Lmtr^^^l^t=.^<^it. 4. i-^lzmm-^H. ZL(D^t^^(D 
^UMi^Uit. 53 1nmt?feofco 
[0106] 

^-i/y^'jizi y K li-^ ^ ^ v ^)b^ 2/ v ® r 7 >r - i> > 3 

[0 10 7] 

^^^(C:^ofcfc<Z){Cl 0 (1 0 OmMVym±hV ^J^. pH6 

. 8, 1 OmMTy^::2}V}^ymi-hV "^J^. 5 mMi^^^fX h 1 0 /ti 
M p-APMSF, 5% (w/v) U ^^-;i/S B- 1 0 0) t^J-^r, St>\ 
jfN^ S^-zh-l-if-T'^^Lfcc :itl$:4Slcmfefc;?f-if7:iiig^, ^^0^^ (8 
OOOmfe. 4S> 3 0:9-) $:^?o:to _h#C 4 0 %^5fDtC;&S J: e) iCgE^T > 

m^bmmn^mmwL (i^^h^y^i^m. pH6. 3, 1 mMs^'^^r^xu^ 

. 1 0 fiM p-APMSF, 1 OVo^^ViZU-JV) IzmMLtc^. I^DMffi?^ 
-e¥^^bbfc-fe-7TT'^y^XG-2 5^T'>r'i7A (7T;i/VS>Ttt, 9. 5X4 
5 cm) Xm^i^f^o 
[0 10 8] 

(^0;{)^^0. 5M(^[i:^a-K^SH^ 8 m l/tfe^OgSiiT' 1 ^r^^^WT^Tofe. ^s 
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m^mmmx'^m'itLt^HiT V a pB 1 u e (5 mi) iiAz^w-mizmmLtc 

©Mi^^r^cict Kn^i/T/N°^-Y h*^A (ir^^ ^5^^>r:;^i l 4 Omm ; 

U'i/A, pH6. 8, 1 mMi;5^:^y?> l/>r 1 0 ytiM p-APMSF) 

1 0%yy-fen-;i/) T% •9->^;i/$:3b^l'tfc;!j^A$:<fc <^^^L, ll®?gcA}6^e) 
^«?KB (4 0 0 mMU h U pH6. 8, 1 mMe/^^:^::^ Ix^T h - 

lOyttM p-APMSF, 1 0%ifV±U-JV) ^(D^f^mm^m il^ 

^^2. 5ml xmm^^mvr=.ii:r.^. mo. zuvym^hv^ 

[0109] 

;i/*<Z)^^i*:i: LTi±, vn^;i/-c o A-et>, :*j-7ai:t-f ;b-c o A-e=fe)M 

5 0 0 0 0T-^ofeo ^m.^Ji, Mo n o - P7!j^Z=. (:7 T;bVi/T*t) $:ffiVN 
[01 10] 

HiBfeMi 1 ^ va3feg>y $/;i/a^^#^<o c dn a d-— >y 

HJgMS, |li6M6;S.t>*||S6M8T^n-::i>^*L:tpGAT4, pGATl 
0 6, p P AT 4 8®^it$:Jt«c-r-Si:, 
[0111] 
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Asp-Phe-Gly-Trp-Gly-Lys 

[0 112] 

5' -GA(TC)TT(TC)GGITGGGGIAA-3' 

[0 113] 

$/y(Z)^V>||75>^e>RNA$:||igM3{CtB«®:&ST'Mmb, m\^<. ZAP- 
cDNA-^^^^yh h^^i/'-^ttig) $:MV^, c DNA^-f ^^U-$:f^ 
i^Ufco z:(^|ISfCT'^fc23is:^(DcDNA^5 0 ng$:^MlCLT, ATC^^ 
>r V-i::r U =1*2 1 0 0 n gffiv^, «:^^^5 0 ytt 1 ICT, PC 

50Tci^, 7 2TC 145^$: i-y->r^;i/i: 2 5-t>->r ^;Wf #e)ti;t 

j^4 0 0 b p (7) DN AI^>ltS:tgIiKL/, T A ^ tl- — y 'if^ y h (Invit 
rogen?±) $:^V^T, ^{7 -IZ-^ U - — > ^l^t:!, n^bntc.^ U - y (D^ 
&mn^^^l^t^t.Z.?>. pSAT104^ Lfc^^n->*^p GAT4 ICMLT 

[0 1 14] 

10ng©pSAT104 ^r^MtCLT. ATC^^^ V- i::4-U 2 ^^^T 
V-$:#l 0 0 n gMv^T, S.^<4w«5 0 1 \ZX. FCR^vV (S?gm± ( 
m $:ffiV^T, PCR;5f£i:$:^f?ofeo ySUStt, 9 51C1^, 5 0 1: 1 7 
2X:i^^$:l-9->r^;i/i:L, 1 5i?->f ^;Wfofeo Z:(^;5^Sife(^ 1 ytt 1 SrffiVN, 
ATC^^>rv-i:;tU=f2-:^^-rv-$:#l 0 0 n gfflVNT, 5 0 fi 

i\zx. nmzpcR^v v^m^^x. FCRRm^n^t^. 
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[0 115] 

Z:(Z)pSAT10 4 ffi5f^(Z)^^DN A $:MV^T, 2/ V®||<Z) c DN A^--f :f 9 

IXSSC, 6 5t:T' 1 ^r^^fo:to ^>rXL^^n->Oi^^@H^JS: 
^^b:ti:Z:6, pSAT2 0 6, pSAT2 0 7, PSAT 2 0 8, pSAT 
209, pSAT21 0:&^*©;j7n->*^p SAT 1 0 4 CDi^^IB^^J ?:-^/uT' V> 
^Z.}LiS^t>ti^'Dfz.o Z.ilh(D^U-y(D^' ^©^^iS^JS: p GAT4 hitgcL/ 
fc}LZ.73^ t*©^^n->t,pGAT4J; y r ^ >^^^*^M<iii^=i K>=bMb4x 
p S AT 2 0 6 i: p S AT2 0 8, pSAT2 0 9 ^pSAT 
2 10tt, 5' M<Z)ig*@B^Jliim— "eS>ofec pSAT207li, pSAT20 
6 i: y 6 J^a, pSAT209{ipSAT206i:y5 JS^^*^ o fc^ 
[0 116] 

^^'^-pBluescript S K-±-r\ ^ties^cDNAli, 
-(Z)L a c Zit^^ilife-^-e^-SJ^^^oTV^-Sc ^C^^'n-^C^F^. pSAT 
2 0 6. PSAT2 0 8. p S A T 2 0 7 li, L a c Z K LT V\S^jgi® 

(Z)/s 7b*^^ ^^/^'--fe'i:il^-irSei:LT|g^"C^^J^^c:&oT^^'2>*'5> p sat 

209^pSAT210li, "7 Ix- AA^TtlT ® SKil li'fc ^ 

„ PSAT 2 0 6, PSAT 2 0 7. pSAT2 0 9, p S A T 2 1 0 5::^:®® 
T'5§3^$-&, )\^'7 —Vy 2, , 5 - Kii*7ai;t-^;i/-C o AS:M 

V\T. 3fir©^-;i,n->c.^CDri/;i/»^^^3g?S'ffi$:M^Lfc„ 5g3^<7)m#^ if 

[0 117] 

p SAT 2 0 9, p S AT 2 1 0 $!■^t^:^®»^±, T i/^l/a^^^^^SIS^:^ 

<m^tiii)^-or:it)\ p SAT20 e^^ti±mm\t. ^)Vy-{-tyy3, 
F©4 8%?:Ti>;b'fb-r-5^^?S'l4$:5^b, p SAT 2 0 7 

SAT 2 0 6, p S AT 2 0 7 ;5;^*l±, i/V C?)T> h i/T — >® 3 ^<D^*;i/=i- 
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[0 118] 

. PGAT4: PGAT106, pPAT48{C^LT, 3 7%. 2 9 o/o. 1 5 

^ * S: ^ n - - > ^ -5 3 ^ $ -2> „ 
[0 119] 

^^^J ^ ^ ^^^'Jy*^ (D7ty)lX^.Umm(DcDNA^u-'-.»' 
"^-(^Vr (S e n e c i o c r u e n t u s ) S,mP Si JV~ (-y- 
:^7^y^:^^) ®7£#*^6^^gM3^CfB«(Z);^&T'RNA^^AmL> $e>{CPol 
yA + RNA$rMLfc. ZAP-cDNA-^^=^.y h U h ^ ^ 2^- >?±8^) 

[0 12 0] 

^O)mzX^r^2 7^m<DcDNAm5 0 ns^mmiZLX. ATC^^4^- 
^:t'J:J2y^^-7-S:#l OOngMvv ft,^^«50^UcT, ^®PCR 
=^^yh$:MV^T, PCR>Ki^;§:ffo;^Co 95t:i^, SO^Cl^^, 72 

t:i^$:l-9-^^;i.^L, 2 f»e>nfc*U4 0 0 b p (7)D 

NA^/tSrlUiRU T A^ n-.i>^-^.y h ( I n v i t r o g e n tt) $:fflV. 

5, P J AT4tLr^^U-yi,spGAT4lZMLXm^>^n-^^Uiy-:kBLt^, 
[0121] 
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„ \,^<'Df)^<D^U'-yi!)m^tir^i}K ^4x^®cDNA©5' ^m(D^&m^i*^ 

Tii^^Sil, -^--r U TCD^ n->(Z)c DN AliV>"ftlt;^^;gl?li3&*^ofco 
"tCDo-h. pCAT8hbfc^n->®cDNA(Z)|ui&*BH^J$:St^bfeo Zltl 

GAT4, pGATlOe, pPAT48, p S A T 2 0 8 JC*f L/T ^ tl^^l 2 
8%. 3 5%, 16%, 3 7%0D7j>^D^^-S:^bfco 
[0 12 2] 

i^e^T, *ie^{c#^ c DN A$:ia^^ffi2g?i§3^^^^-fc^ML, mmz.m 

[0123] 
[SH^[|«] 
iH?U#-^ (SEQIDNO) :1 

@H^J©:R$ (SEQUENCELENGTH):1703 

iB^a<Z)M (S E QUENCE TYPE) : ( n u c 1 e i c acid 

) 

^©fS: (STRANDEDNE S S) : H:*:^ ( d o u b 1 e ) 
h/Jfni/- (TOPOLOGY) : lt^4^ (I i n e a r) 
i2^J®ffi?IS (MO L E CU L E T Y P E) :cDNA to mRNA 
A^3K-fe5^-f 5!j;i/@H^iJ (HY POTHET I CAL SEQUENCE) :No 

3 7 ffi|iE#^ 08-3032581 
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r>5^-fe>>^ (ANT I - S EN S E) :No 
^^(ORIGINAL SOURCE) 

(ORG AN I SM) : U > F'i' (G e n t i a n a triflor 
a var. japonica) jS^CDSI^ (T I S S U E TYPE) : 
# (petal) 

E^®®^v ( IMME D I ATE SOURCE) 

^^■:^^'J -ife (L I B RAR Y) :cDNA library 
^n->^ (CLONE) :pGAT4 

(SEQUENCE DE SCR I PT I ON) 

TCATT ATG GAG CAA ATC CAA ATG GTG AAG GTT CTT GAA AAA TCC 44 
Met Glu Gin He Gin Met Va 1 Lys Val Leu Glu Lys Cys 
-11 5 10 

CAA GTT ACA CCA CCA TCT GAC ACA ACA GAT GTC GAG TTA TCG CTA 89 
Gin Val Thr Pro Pro Ser Asp Thr Thr Asp Val Glu Leu Ser Leu 

15 20 25 

CCG GTA ACA TTC TTC GAT ATC CCC TGG TTG CAC TTG AAT AAG ATG 134 
Pro Val Thr Phe Phe Asp He Pro Trp Leu His Leu Asn Lys Met 
30 35 40 
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CAG TCC CTT CTG JTT TAC GAC TTT CCG TAG CCA AGA ACA CAT TTC 179 
Gin Ser Leu Leu Phe Tyr Asp Phe Pro Tyr Pro Arg Thr His Phe 

45 50 55 

TTG GAC ACT GTT ATC OCT AAT CTT AAG GCC TCT TTG TCT CTC ACT 224 
Leu Asp Thr Val He Pro Asn Leu Lys Ala Ser Leu Ser Leu Thr 

60 65 ' 70 

CTA AAA CAC TAC GTT CCG CTT AGC GGA AAT TTG TTG ATG CCG ATC 269 
Leu Lys His Tyr Val Pro Leu Ser Gly Asn Leu Leu Met Pro He 

75 80 < 85 

AAA TCG GGC GAA ATG CCG AAG TTT CAG TAC TCC CGT GAT GAG GGC 314 
Lys Ser Gly Glu Met Pro Lys Phe Gin Tyr Ser Arg Asp Glu Gly 

90 95 100 

GAC TCG ATA ACT TTG ATC CTT GCG GAG TCT GAC CAG GAT TTT GAC 359 
Asp Ser He Thr Leu II e Va 1 Ala Glu Ser Asp Gin Asp Phe Asp 

105 110 115 

TAC CTT AAA GGT CAT CAA CTG GTA GAT TCC AAT GAT TTG CAT GGC 404 
Tyr Leu Lys Gly His Gin Leu Val Asp Ser Asn Asp Leu His Gly 

120 125 130 

CTT TTT TAT GTT ATG CCA CGG GTT ATA AGG ACC ATG CAA GAC TAT 449 
Leu Phe Tyr Val Met Pro Arg Val He Arg Thr Met Gin Asp Tyr 

135 140 145 

AAA GTG ATC CCG CTC GTA GCC GTG CAA GTA ACC GTT TTT COT AAC 49 4 

Lys Val He Pro Leu Val Ala Val Gin Val Thr Val Phe Pro Asn 

150 155 160 

CGT GGC ATA GCC GTG GCT CTG ACG GCA CAT CAT TCA ATT GCA GAT 53 9 
Arg Gly He Ala Val Ala Leu Thr Ala His His Ser He Ala Asp 
165 170 175 
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GCT AAA 
Ala Lys 

AAA TTT 
Lys Phe 

TCT TTG 
Ser Phe 

AC A TTT 
Thr Phe 

TTT GGA 
Phe 01 y 

GTC CTC 
Val Leu 

AAT CTC 
Asn Leu 

ATG ACQ 
Met Thr 

GAC GTC 
Asp Val 



AGT TTT CTA 
Ser Phe Val 
180 

GGG AAA GAC 
Gly Lys Asp 
195 

GAT AG A TCG 
Asp Arg Ser 
210 

TGG AAC GAA 
Trp Asn Glu 
225 

AGC AAA CCC 
Ser Lys Pro 
240 

TCC CTT GCT 
Ser Leu Ala 
255 

AG A GGA TCC 
Arg Gly Ser 
270 

TGT GGA TAC 
Cys Gl y Tyr 
285 

GTA TCA GAG 
Val Ser Glu 
300 



ATG TTC 
Met Phe 

GCG GAC 
Al a Asp 

ATA ATC 
He He 

ATG CAA 
Met Gin 

CCT CGA 
Pro Arg 

GAA ATC 
Glu He 

GAA CCG 
Gl u Pro 

GTA TGG 
Val Trp 

GAA TCA 
Glu Ser 



ATC AAT GCT 
lie Asn Ala 
185 

TTG TTG TCC 
Leu Leu Ser 
200 

AAA GAT CTG 
Lys Asp Leu 
215 

GAT GTT CTT 
Asp Val Leu 
230 

TTC AAC AAG 
Phe Asn Lys 
245 

CAG AAG CTA 
Gin Lys Leu 
260 

ACA ATA CGT 
Thr He Arg 
275 

ACA TGC ATG 
Thr Cys Met 
290 

TCG AAC GAC 
Ser Asn Asp 
305 



TGG CCC TAT ATT AAC 584 
Trp Ala Tyr He Asn 
190 

GCG AAT CTT CTT CCA 629 
Ala Asn Leu Leu Pro 

205 

TAT GGC CTA GAG GAA 674 
Tyr Gly Leu Glu Glu 
220 

GAA ATG TTC TCT AG A 719 
Glu Met Phe Ser Arg 
235 

GTA CGA GCT ACA TAT 764 
Val Arg Ala Thr Tyr 
250 

AAG AAC AAA GTA CTG 809 
Lys Asn Lys Val Leu 
265 

GTA ACG ACG TTC ACA 854 
Val Thr Thr Phe Thr 
280 

GTC AAA TCA AAA GAT 899 
Va 1 Lys Ser Lys Asp 
295 

GAA AAT GAG CTC GAG 944 
Gl u Asn Glu Leu Gl u 
310 



4 0 
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TAC TTC AGT TTT^ACA GCG GAT TGC CGA GGA CTT CTG ACG CCC CCG 989 
Tyr Phe Ser Phe Thr Ala Asp Cys Arg Gly Leu Leu Thr Pro Pro 

315 320 325 

TGT CCG CCT AAC TAC TTT GGC AAC TGT CTT GCG TCA TGC GTT GCA 1034 
Cys Pro Pro Asn Tyr Phe Gly Asn Cys Leu Ala Ser Cys Val Ala 

330 335 340 

AAA GCA ACA CAT AAA GAG TTA GTT GGG GAT AAA GGG CTT CTT GTT 1079 
Lys Ala Thr His Lys Glu Leu Val Gly Asp Lys Gly Leu Leu Val 

345 350 355 

GCA GTT GCA GCT ATT GGA GAA GCC ATT GAA AAG AGG TTG CAC AAC 1124 
Ala Val Ala Ala lie Gly Glu Ala lie Glu Lys Arg Leu His Asn 

360 365 370 

GAA AAA GGC GTT CTT GCA GAT GCA AAA ACT TCG TTA TCG GAA TCT 1169 
Glu Lys Gly Val Leu Ala Asp Ala Lys Thr Trp Leu Ser Glu Ser 

375 380 385 

AAT GGA ATC CCT TCA AAA AGA TTT CTC GGG ATT ACC GGA TCG CCT 1214 
Asn Gly He Pro Ser Lys Arg Phe Leu Gly He Thr Gly Ser Pro 

390 395 400 

AAG TTC GAT TCG TAT GGT GTA GAT TTT GGA TGG GGA AAG CCT GCA 1259 
Lys Phe Asp Ser Tyr Gly Val Asp Phe Gly Trp Gly Lys Pro Ala 

405 410 415 

AAA TTT GAC ATT ACC TCT GTT GAT TAT GCA GAA TTG ATT TAT GTG 1304 
Lys Phe Asp He Thr Ser Val Asp Tyr Ala Glu Leu He Tyr Val 

420 425 430 

ATT CAG TCC AGG GAT TTT GAA AAA GGT GTG GAG ATT GGA GTA TCA 1349 
He Gin Ser Arg Asp Phe Glu Lys Gly Val Glu He Gly Val Ser 
435 440 . 445 



4 1 
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TTG CCT AAG ATT CAT ATG GAT GCA TTT GCA AAA ATC TTT CAA GAA 1394 
Leu Pro Lys lie His Met Asp Ala Phe Ala Lys He Phe Glu GIu 

450 455 460 

GGC TTT TGC TCT TTG TCA TAGTCTCTTT AATAGAACCA TATTTGCTGC 
Gly Phe Cys Ser Leu Ser 

465 468 

AATAAAGTAC CAAGTCCTTT AGTAACACTA CACCAAACCC TACTTTCGAG GCGGGAACAC 
CACAACGAGG TTCAATCACT AGAAGGTTGT ACTTCATAAA TTCCAGAGGT CGAATATACA 
CCGTTGTCCT CTGAAAAGTT GAACCTCACA CCTGACATGG TGTTACGATA GGTATTGTAT 
AATGCCATTA TATACTTCCA TAAAGTATCC TATGCAATAG AGAACATGTT ATGTGTTAAA 
AAAAAAAAAA AAAAAAAAAA A 

[0 12 4] 

le^JS-^ (S E Q I DNO) :2 

IE^[I<Z);S$ (SEQUENCE LENGTH) :1622 
Ig^'J(3D§9 (SEQUENCE TYPE) : ( n u c 1 e i c acid) 

^CDift (STRANDEDNE S S) : ^ 2|s:^ ( d o u b 1 e ) 
h/Kni;- (TOPOLOGY) : iSil^ ( I i n e a r) 
@E?U®a^ (MOLECULE TYPE) :cDNA to mRNA 
/N>r7K-fe5^i'?!j;b@H^fJ (HYPOTHET I CAL SEQUENCE) :No 
T>^-fe>;^ (ANT I - S E N S E) :No 
MM (ORIGINAL SOURCE) 

(ORGAN I SM) : VyY^^y (Gentianatriflora 
var. japonica) MM^SiS (T I S S U E TYPE) : 
(petal) 
tt:^(D®^v ( I MME D I AT E SOURCE) 

^-Y^vU -i& (L I B RARY) :cDNA library 
(CLONE) :pGAT106 
mm (SEQUENCE DESCRIPTION) 

4 2 ffiiE#¥ 08-3032581 
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GAACCATTGA ATCCAATTAA TCTGATTTAT TAAG ATG GCA GGA AAT TCC GAG 52 

Met Ala Gly Asn Ser Glu 
1 5 

GAT ATC AAA GTT CTT GAG AAA TGC CGT GTT GCG CCA CCA CCG GAC 97 
Asp lie Lys Va i Leu Glu Lys Cys Arg Val Ala Pro Pro Pro Asp 

10 15 20 

GCC GTC GCC GAG TTT ACA GTC CCA CTG TCG TTT TTC GAC ATG CGA 142 
Ala Val Ala Glu Phe Thr Val Pro Leu Ser Phe Phe Asp Met Arg 

25 30 35 

TGG TTG ATC TCT GAT GCA GAA CAC CAT CTG CAT TTC TAC AGA TTC 187 
Trp Leu He Ser Asp Ala Glu His His Leu His Phe Tyr Arg Phe 

40 45 50 

CGC CAT CCT TGT CCC AAC TCT AAA TTT ATC ATT TCA TCC ATT AAA 23 2 

Arg His Pro Cys Pro Asn Ser Lys Phe He He Ser Ser He Lys 

55 60 65 

TCG TCC CTT TCC CTT GTT CTC AAA CAC TTT CTT CCG TTA GCC GGG 27 7 

Ser Ser Leu Ser Leu Val Leu Lys His Phe Leu Pro Leu Ala Gly 

70 75 80 

AAT TTG ATT TGG CCG GTA GAT TCC TCC GAT AGA ATG CCG GAG TTG 322 
Asn Leu He Trp Pro Val Asp Ser Ser Asp Arg Met Pro Glu Leu 

85 90 95 

CGT TAC AAG AAA GGG GAC TCC GTT TCT TTA ACA ATT GCA GAA TCG 367 
Arg Tyr Lys Lys Gly Asp Ser Val Ser Leu Thr He Ala Glu Ser 

100 105 110 

AGC ATG GAT TTT GAT TAT CTC GCC GGA GAT CAT CAG AGG GAT TCT 412 
Ser Met Asp Phe Asp Tyr Leu Ala Gly Asp His Gin Arg Asp Ser 
115 120 125 



4 3 
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TAT AAA TTC AAC GAT TTG ATT CCG CAC CTG CCA GAA CCG ATT GTA 457 
Tyr Lys Phe Asn Asp Leu He Pro Gin Leu Pro Glu Pro He Val 

130 135 140 

AGO TOG GGC GAG GAA GTA TTA CCA CTT TTT OCT TTA CAG GTG ACG 502 
Thr Ser Gly Asp Glu Val Leu Pro Leu Phe Ala Leu Gin Val Thr 

145 150 155 

GTG TTC TCC AAC ACC GGT ATA TGC ATT GGA CGC AAT CTT CAT CAA 54 7 
Val Phe Ser Asn Thr Gly He Cys He Gly Arg Asn Leu His Gin 

160 165 170 

GTT CTT GGT GAT GCG ACT TCT TTT CTG CAT TTT AAT AAA TTA TGG 592 
Val Leu Gly Asp Ala Ser Ser Phe Leu His Phe Asn Lys Leu Trp 

175 180 185 

GTT TTG GTT GAG AAA TCC AAT GGA GAT TGA TTA AAG TTC CTT CCA 637 
Val Leu Val Asp Lys Ser Asn Gly Asp Ser Leu Lys Phe Leu Pro 

190 195 200 

CTT TCT TCT CTA CCT ATG TAC GAC AGA TCT GTG GTG CAA GAT CCA 682 
Leu Ser Ser Leu Pro Met Tyr Asp Arg Ser Val Val Gin Asp Pro 

205 210 215 

TTT CAT ATT GGT GGA AAA ATG TAC AAT GAA AGA AAA CTG CTG AAA 727 
Phe His He Arg Arg Lys Leu Tyr Asn Glu Arg Lys Leu Leu Lys 

220 225 230 

TCT CAG GGC AGA CCT ACT GTT CTA AAT CCA GCA ATT TCT AAA GAT 772 
Ser Gin Gly Thr Pro Thr Val Leu Asn Pro Ala He Ser Lys Asp 

235 240 245 

GAA GTT GGA GCG ACC TTC ATG CTA CAC CCT ATT GAT ATC ATG AAG 817 
Glu Val Arg Ala Thr Phe He Leu His Pro He Asp He Met Lys 

250 255 260 
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CTC AAG 
Leu Lys 

AGT AAT 
Ser Asn 

TGG ACA 
Trp Thr 

GTG GAA 
Val GIu 

TGC CGA 
Cys Arg 

AAT TGC 
Asn Cys 

GTA GGA 
Val Gly 

GCT ATC 
Ala lie 

GAT TGG 
Asp Trp 



AAA TTC ATT 
Lys Phe lie 

" 265 
TAT AAT CTG 
Tyr Asn Leu 

280 
TGC TTG TCG 
Cys Leu Ser 

29 5 
GAG GAT AAA 
G 1 u Asp Ly s 

310 
CAA CGT TTT 
Gin Arg Phe 

325 
ATA GTG CCT 
He Val Pro 

34 0 
AAT GAA GGG 
Asn Gi u Gly 

355 
CAT AAG AGG 
His Lys Arg 

370 
ATA TCG CCG 
He Ser Pro 
38 5 



TCG TCA 
Ser Ser 

TCA ACT 
Ser Thr 

AAA TCA 
Lys Ser 

CAT GCA 
His Ala 

GCT CCG 
Ala Pro 

TGT ATG 
Cys Met 

TTG TCG 
Leu Ser 

TTA CAT 
Leu His 

CCC CGA 
Pro Arg 



AAA AAT CGC 
Lys Asn Arg 

270 
TTC ACG GTG 
Phe Thr Val 

285 
TTA GAC ACC 
Leu Asp Thr 

300 
GCA AAC TTA 
Ala Asn Leu 

315 
CCG ATA CCT 
Pro lie Pro 

330 
GTG GCA TCG 
Val Gly Ser 

345 
GTA GCT GCA 
Val Ala Ala 

360 
GAC TAC GAA 
Asp Tyr Glu 

375 
TCA ACA TCT 
Ser Thr Ser 

390 



AAC TTA ACC GGT AGT 86 2 
Asn Leu Thr Gly Ser 
275 

ACA TCT GCA CTG ATC 907 
Thr Ser Al a Leu He 
290 

GTC GTA AGA GAG AAG 952 
Val Val Arg Glu Lys 
305 

TGT GCT TTC ATC AAC 997 
Cys Ala Phe 1 1 e Asn 
320 

CAA AAT TAC TTT GGA 1042 
Gin Asn Tyr Phe Gly 
335 

ACT CAT GAG CAA CTT 1087 
Thr His GI u Gin Leu 
350 

ACC GCC ATC GGA GAT 1132 
Thr Ala He Gly Asp 
365 

GGA ATT CTG AGA GGA 1177 
Gly He Leu Arg Gl y 
380 

GCG GCA CCA AGG TCG 1222 
Ala Ala Pro Arg Ser 
395 



4 5 
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ACG CTC ATT TAT GTC GTT GGA TCC GCA CAA CGC AAT GTG CAT GAT 1267 
Thr Leu He Tyr Val Val Gly Ser Ala Gin Arg Asn Val His Asp 

400 405 410 

TTT GAT GCA GAT TTT GGT TGG GGA AAG CTT GAA AAG CAT GAA TCT 1312 
Phe Asp Ala Asp Phe Gly Trp Gly Lys Leu Glu Lys His Glu Ser 

415 420 425 

GTT TCA ACT AAT CCT TCG GCA ACA CTA ATT TTG ATC TCT CGG TCC 1357 
Val Ser Thr Asp Pro Ser Ala Thr Leu He Leu He Ser Arg Ser 

430 435 440 

AGA AGA TTT AAA GGA GCA CTT GAG CTT GGC ATT TCT TTG CCT AAG 1402 
Arg Arg Phe Lys Gly Ala Leu Glu Leu Gly He Ser Leu Pro Lys 

445 450 455 

AAT AGG ATG GAC GCA TTT GCC ACC ATT TTT ACG AAT TTC ATC AAT 1447 
Asn Arg Met Asp Ala Phe Ala Thr He Phe Thr Asn Phe He Asn 

460 465 470 

AGT CTC CAT GTG AGG AGC CCT TTG TAAGAAAAAA GTGGTATCAA 1491 
Ser Leu His Val Arg Ser Pro Leu 

475 479 
TGTATAAAAA AGACAGACAA GTTATGATGC AACAAATGTT TTAGGAGATT ACAAATCCAT 1551 
GGGAAGATCT ATCAAACTCA TCTCTCTATA TATATATATT CAATTGTTTT AAAAAAAAAA 1611 
AAAAAAAAAA A 1622 

[0 12 5] 
@H^'J## ( S E Q I D NO) : 3 

SH^IIOD:^^ (SEQUENCE LENGTH) :1605 
@HM<?5M (S EQUENCE TYPE) (nucleic acid) 

^C^fJ (S TRANDE DN E S S) : - ( d o u b 1 e ) 
h/}fa$>'- (TOPOLOGY) : e^^l^ ( 1 i n e a r ) 
@H^J<5Da!S (MO L E CU L E TYPE) :cDNA to mRNA 

4 6 ffi|iE#¥0 8 - 3 0 3 2 5 8 1 



8 — 046534 



60 



/\>f 7K-fe5^>r*;i'iH^J (HYPOTHET I CAL SEQUENCE) :No 

T>^-fe>:^ (ANT I - S EN S E) :No 

MW^ (ORIGINAL SOURCE) 

(ORGAN I SM) : y<.^=L — 7 (Petunia hybrida 

) (T I S SUE TYPE) (petal) 

^^(DMM ( I MM EDIATE SOURCE) 

U (L I B RAR Y) :cDNA library 

(CLONE) :pPAT48 

m^i (SEQUENCE DESCRIPTION) 

TGTCGACGAA ATCCATTTCA TTTCCTCTTC TTTCTTGTTT TTCTAATTTC GTCATCATTG 

TTATCC ATG GCA GGT GAA GTA CCA AAA CAA GAA GTT ACA AAA GTG AAA 108 

Met Ala Gly Glu Val Ala Lys Gin Gl u Val Thr Lys Val Lys 

1 5 10 

GTC CTG AAA AAA ACA AAC GTG AAA CCA CAT AAA CCA CIA GGA AAA 153 

Va! Leu Lys Lys Thr Asn Val Lys Pro His Lys Pro Leu Gly Lys 

15 20 25 

AAA GAG TGT CAA TTG GTA ACA ITT GAT CTT CCT TAC CTA GCT TTC 198 

Lys Glu Cys Gin Leu Val Thr Phe Asp Leu Pro Tyr Leu Ala Phe 

30 35 40 

TAT TAC AAC CAA AAA TTT CTC ATC TAT AAA GGT GCT GAA AAC TTT 24 3 

Tyr Tyr Asn Gin Lys Phe Leu He Tyr Lys Gly Ala Glu Asn Phe 

45 50 55 

GAC GAG ACG GTG GAA AAA ATT AAA GAT GGA CTG GCC TTA GTA TTG 288 

Asp Glu Thr Val Glu Lys He Lys Asp Gly Leu Ala Leu Val Leu 

60 65 70 
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GTG GAT TTC TAT CAA 
Val Asp Phe Tyr Gin 
75 

GGG GTT TTC AGG GTG 
Gly Val Phe Arg Val 
90 

GTG ACA GTG GCT GTT 
Val Thr Val Ala Val 
105 

GAT GAA GAA GGC ACC 
Asp Glu Glu Gly Thr 
120 

AAA ATC TTG AAT TTG 
Lys He Leu Asn Leu 
135 

GAG GTG ACC AAG CTC 
Gin Leu Thr Lys Leu 
150 

AAC CAT GCT GTG CTC 
Asn His Ala Va 1 Leu 
165 

TCG TGG TCC GAG CTT 
Set Trp Set Gl u Leu 
180 

CCA TTC CTT GAA CGA 
Pro Phe Leu Gl u Arg 
195 



CTA GCT GGG AAA CTT 
Leu Ala Gly Lys Leu 
80 

GAA TAC GAC GAT GAG 
Glu Tyr Asp Asp Asp 
95 

GCA GAA GAG ATA GAA 
Ala Glu Glu He Glu 
110 

ACC AAA TTC CAG GAC 
Thr Lys Phe Gin Asp 
125 

GAA GGG CTT CAT CGC 
Glu Gly Leu Hi s Arg 
140 

AAG GAC GGG CTC ACC 
Lys Asp Gly Leu Thr 
155 

GAT GGT ACT TCG ACG 
Asp Gly Thr Ser Thr 
170 

TGC TGT GGC TCC ACC 
Cys Cys Gly Ser Thr 
185 

ACC AAG GCT CGT AAC 
Thr Lys Ala Arg Asn 
200 



GGA AAA GAT GAA GAA 
Gly Lys Asp Glu Glu 
85 

ATG GAT GGT GTA GAG 
Met Asp Gly Val Glu 
100 

GTT GCA GAT CTT ACT 
Val Ala Asp Leu Thr 
115 

TTG ATT CCT TGT AAT 
Leu He Pro Cys Asn 
130 

CCT CTT CTA GCT GTG 
Pro Leu Leu Al a Va 1 
145 

ATG GGA TTA GCA TTT 
Met Gly Leu Ala Phe 
160 

TGG CAC TTT ATG ACC 
Trp His Phe Met Thr 
175 

TCA ATT TCT GTC CCA 
Ser He Ser Val Pro 
190 

ACT CGA GTC AAG CTC 
Thr Arg Va 1 Lys Leu 
205 



mun^ 0 8 
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AAC CTC TCT CAA CCA TCA GAT GCA CCC GAA CAT GOT AAG TCA GCA 738 
Asn Leu Ser Gin Pro Ser Asp Ala Pro Glu His Ala Lys Ser Ala 
210 215 220 

ACC AAC GGT GAT GTC CCG GCC AAC GTA GAC CCA CCT CTT CGC GAA 783 
Thr Asn Gly Asp Val Pro Ala Asn Val Asp Pro Pro Leu Arg Glu 
225 230 235 

AGA GTA TTC AAG TTC TCC GAG TTA GCA ATT GAC AAA ATC AAG TCA 828 
Arg Val Phe Lys Phe Ser Glu Leu Ala He Asp Lys He Lys Ser 
240 245 250 

ACA GTC AAT GCC AAC TCA GGA GAG ACG CCA TTC TCC ACA TTC CAA 873 
Thr Val Asn Ala Asn Ser Gly Glu Thr Pro Phe Ser Thr Phe Gin 
255 260 265 

TCA CTC TCC GCA CAC GTG TGG CTA GCC GTC ACA CGT GCG CGC CAA 918 
Ser Leu Ser Ala His Val Trp Leu Ala Val Thr Arg Ala Arg Gin 
270 275 280 

CTC AAG CCC GAG GAC TAC ACT GTG TAC ACT GTG TTT GCT GAT TGC 96 3 

Leu Lys Pro Glu Asp Tyr Thr Val Tyr Thr Val Phe Ala Asp Cys 
285 290 295 

AGG AAA AGO GTT GAT CCT CCA ATG CCA GAA AGT TAC TTC GGC AAC 1008 
Arg Lys Arg Val Asp Pro Pro Met Pro Glu Ser Tyr Phe Gly Asn 
300 305 310 

CTA ATT CAG GCA ATT TTC ACA GTG ACC GCG GCA GGT TTG TTA CTA 1053 
Leu He Gin Ala He Phe Thr Val Thr Ala Ala Gly Leu Leu Leu 
315 320 325 

GCA AGC CCG ATC GAG TTC GCT GGT GGG ATG ATA CAA CAA GCG ATC 1098 
Ala Ser Pro He Glu Phe Ala Gly Gly Met He Gin Gin Ala He 
330 335 340 
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GTG AAG CAT CAC OCT AAG GCC ATT CAT GAA AGA AAC AAG GAG TGG 1143 
Val Lys His Asp Ala Lys Ala He Asp Glu Arg Asn Lys Glu Trp 
345 350 355 

GAG AGO AAC CCG AAG ATC TTT CAG TAC AAA GAT GCT GGA GTG AAC 1188 
Glu Ser Asn Pro Lys He Phe Gin Tyr Lys Asp Ala Gly Val Asn 
360 365 370 

TGT GTT GCT GTT GGA AGT TCG CCA AGG TTC AAG GTT TAC GAC GTG 1233 
Cys Val Ala Val Gly Ser Ser Pro Arg Phe Lys Val Tyr Asp Val 
375 38 0 385 

GAT TTT GGA TGG GGA AAG CCA GAG AGT GTG AGG AGT GGT TCG AAC 1278 
Asp Phe Gly Trp Gly Lys Pro Glu Ser Val Arg Ser Gly Ser Asn 
390 395 400 

AAT AGG TTT GAT GGA ATG GTG TAT TTG TAC CAA GGC AAA AAT GGA 1323 
Asn Arg Phe .Asp Gly Met Val Tyr Leu Tyr Gin Gly Lys Asn Gly 
405 410 415 

GGA AGA AGC ATT GAT GTG GAG ATT AGT TTG GAA GCA AAT GCT ATG 1368 
Gly Arg Ser He Asp Val Glu He Ser Leu Glu Ala Asn Ala Met 
420 425 430 

GAG AGG TTG GAG AAA GAT AAA GAG TTC CTC ATG GAA ACT GCT 1410 
Glu Arg Leu Glu Lys Asp Lys Glu Phe Leu Met Glu Thr Ala 
435 440 445 448 

TAATTTGCTT AGCTTGGACT CAACTGGCTA CACTTTATTT ATGAGCTGCT ATGACTCACA 1470 
TGCATGTATG TTTATTTTTT TTGGAGGGGT TCTTTCCTTT TATTGTTTTC TATGTTTTTT 1530 
CTTTCTTGTA CGTTATGAAG AGAAACCGAG TATAAAGGAA TAATGTTTTC AGTTATTAAA 1590 
AAAAAAAAAA AAAAA 



1605 



[0 12 6] 
SB3''J#-^ (SEQID NO) :4 

5 0 aiffi4t¥^ 08-3032581 
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mn<7^M-^ (SEQUENCE LENGTH) :1479 
la^JCJDM (S EQUENCE TYPE) : ( n u c 1 e i c acid) 

m(Dm (STRANDEDNESS) : (double) 
h/Kne;- (TOPOLOGY) : ( 1 i n e a r ) 

iH^J<Z)a® (MOLECULE TYPE) :cDNA to mRNA 
/N-'fjK-feT^'f *;i/iB^J (HYPOTHET I CAL SEQUENCE) :No 

7y^-\zyy^ (anti-sense) :No 

(ORIGINAL SOURCE) 

(ORGAN I SM) :>>V(Perilla ocimoides) 
MMCDS^ (TISSUE TYPE) :^(leaf) 
W.^(Dl!^m ( I MM EDIATESOURCE) 

U (L I B R ARY) :cDNA library 
(CLONE) :pSAT208 
m^i (SEQUENCE DESCRIPTION) 

CC GTG ATC GAA ACQ TOT AGA GTT GGG CCG CCG CCG GAG TCG GTG 44 
Val He Glu Thr Cys Arg Va 1 Gly Pro Pro Pro Asp Ser Va 1 
1 5 10 

GGG GAG CAA TCG GTG CCG CTC ACA TTC TTC GAC ATG ACG TGG GTG 
Ala Glu Gin Ser Val Pro Leu Thr Phe Phe Asp Met Thr Trp Leu 

15 20 25 

CAT TTT CAT CCC ATG CTT GAG CTC CTC TTC TAG GAA TTC CCT TGT 134 
His Phe His Pro Met Leu Gin Leu Leu Phe Tyr Glu Phe Pro Cys 

30 35 40 

TCG AAG CAA CAT TTT TCA GAA TCC ATC GTT CCA AAA CTC AAA CAA 179 
Ser Lys Gin His Phe Ser Glu Ser He Val Pro Lys Leu Lys Gin 
45 50 55 



89 



5 1 
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TCT CTC TCT AAA ACT 
Ser Leu Ser Lys Thr 
60 

TTA ATC TAC CCT TCA 
Leu lie Tyr Pro Ser 
75 

CTA TCC GGC GAC TCG 
Leu Ser Gly Asp Ser 
90 

GAC TTC GAT GAT CTC 
Asp Phe Asp Asp Leu 
105 

CTC TAC AAC TTT GTC 
Leu Tyr Asn Phe Va 1 
120 

GAT AGA AAA CTC TTC 
Asp Arg Lys Leu Phe 
135 

CCA GGC CGA GGC GTC 
Pro Gly Arg Gly Va 1 
150 

AGC GAC GCC CCG TCG 
Ser Asp Al a Pro Ser 
165 

ATG AGC AAA CAC ATT 
Met Ser Lys His He 
180 



CTC ATA CAC TTC TTC 
Leu He His Phe Phe 
65 

TCC CCG GAG AAA ATG 
Ser Pro Glu Lys Met 
80 

GTT TCT TTC ACC ATC 
Val Ser Phe Thr lie 
95 

GTC GGA AAT CGT CCA 
Val Gly Asn Arg Pro 
110 

CCT AAA TTG CCG CCC 
Pro Lys Leu Pro Pro 
125 

CAA GTT TTC GCC GTG 
Gin. Val Phe Ala Val 
140 

GGT ATT GGA ATA GCA 
Gly He Gly He Ala 
155 

TTTi CTC GCG TTT ATA 
Phe Leu Ala Phe He 
170 

GAA AAT GAA GAT GAA 
Gl u Asn Glu Asp Glu 
185 



CCT CTC TCA TGC AAT 
Pro Leu Ser Cys Asit 
70 

CCG GAG TTT CGG TAT 
Pro Glu Phe Arg Tyr 
85 

GCA GAA TCT AGC GAC 
Ala Glu Ser Ser Asp 
100 

GAA TCT CCC GTT AGG 
Glu Ser Pro Val Arg 
115 

ATT GTC GAA GAA TCC 
He Val Glu Glu Ser 
130 

CAG GTG ACT CTT TTC 
Gin Val Thr Leu Phe 
14 5 

ACG CAT CAC ACC GTT 
Thr His His Thr Val 
160 

ACG GCT TGG TCT TCA 
Thr Ala Trp Ser Ser 
175 

GAT GAA GAA TTT AAA 
Asp Glu Glu Phe Lys 
190 



224 



269 



314 



359 



404 



44 9 



494 



539 



584 



5 2 
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TCT TTG 
Ser Leu 
195 

TTT GAC 
Phe Asp 
210 

TCT CGT 
Ser Arg 
225 

GTT TTC 
Val Phe 
240 

TCC AGA 
Ser Arg 
255 

GCA GCT 
Ala Ala 
27 0 

GAA GAC 
Glu Asp 
285 

CTA AGG 
Leu Arg 
300 

AAC TGC 
Asn Cys 
315 



CCA GTT TTC 
Pro Val Phe 

TCC ATT TAT 
Ser He Tyr 

CAT CCC TCA 
His Pro Ser 

ACC CAA TCC 
Thr Gin Ser 

GTT CCA ACT 
Val Pro Ser 

TAT ATG TGG 
Tyr Met Trp 

CAA GAC AAC 
Gin Asp Asn 

CCA CGA TTA 
Pro Arg Leu 

TTA TCG TAC 
Leu Ser Tyr 



GAT AGA 
Asp Arg 
200 

TGG AGA 
Trp Arg 
215 

TTA CCG 
Leu Pro 
230 

AAA ATT 
Ly s He 
245 

TTA GTC 
Leu Val 

26 0 

GCT GGC 
Ala Gly 

27 5 

GAG GAT 
Gl u Asp 
290 

GAT CCG 
Asp Pro 
305 

GCG CTG 
Al a Leu 
320 



TCC GTC ATA 
Ser Val He 

AAC GCG CTA 
Asn Ala Leu 

ACG GAC CGC 
Thr Asp Arg 

AAG AAA TTG 
Lys Lys Leu 

CAT CTC TCA 
His Leu Ser 

ATA ACG AAA 
He Thr Lys 

GCA TTT TTC 
Al a Phe Phe 

CCG GTT CCT 
Pro Val Pro 

CCG AGA ATG 
Pro Arg Met 



AAA TAT 
Lys Tyr 
20 5 

AAA TTT 
Lys Phe 
220 

ATT CGA 
He Arg 
235 

AAG GGT 
Lys Gly 
250 

TCT TTT 
Ser Phe 
265 

TCA TTC 
Ser Phe 
280 

TTG ATT 
Leu He 
295 

GAA AAT 
Glu Asn 
310 . 
CGG CGG 
Arg Arg 
325 



CCG ACG AAA 
Pro Thr Lys 

CCT TTG CAA 
Pro Leu Gin 

ACC ACG TTC 
Thr Thr Phe 

TGG ATT CAG 
Trp He Gin 

GTA GCG ATT 
Val Ala He 

ACA GCA GAT 
Thr Ala Asp 

CCG GTC GAT 
Pro Val Asp 

TAC TTC GGG 
Tyr Phe Gly 

CGA GAG CTG 
Arg Glu Leu 



629 



674 



719 



764 



809 



854 



899 



94 4 
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GTG GGA GAG AAA GCG GTG TTT CTG GCA GOT GAG GTA ATC GCG GCG 1034 
Val Gly Glu Lys Gly Val Phe Leu Ala Ala Glu Va I He Ala Ala 
330 335 340 

GAG ATA AAA AAA AGG ATC AAC GAG AAG AGA ATA TTA GAA ACG GTG 1079 
Glu He Lys Lys Arg He Asn Asp Lys Arg He Leu Glu Thr Val 
345 350 355 

GAG AAA TGG TCG GCG GAG ATT CGT AAA GCG TTG CAG AAA TCA TAT 1124 
Glu Lys Trp Ser Pro Glu He Arg Lys Ala Leu Gin Lys Ser Tyr 
360 365 370 

TTT TCG GTG GCA GGA TCG AGC AAG CTA GAT CTT TAG GGT GCA GAT 1169 
Phe Ser Val Ala Gly Ser Ser Lys Leu Asp Leu Tyr Gly Ala Asp 
375 380 385 

TTT GGA TGG GGG AAG GCG AGA AAG CAA GAA ATA TTG TCG ATT GAT 1214 
Phe Gly Trp Gly Lys Ala Arg Lys Gin Glu He Leu Ser He Asp 
390 395 400 

GGG GAG AAA TAT GCA ATG ACR CTT TGT AAA GCG AGG GAT TTG GAA 1259 
Gly Glu Lys Tyr Ala Met Thr Leu Cys Lys Ala Arg Asp Phe Glu 
405 410 415 

GGA GGA TTG GAG GTT TGC TTG TCT TTG CCT AAG GAC AAA ATG GAT 1304 
Gly Gly Leu Glu Val Cys Leu Ser Leu Pro Lys Asp Lys Met Asp 
420 425 430 

GCT TTT GCT GCT TAT TTT TCA CTG GGA ATT AAT GGT TAATAAATGT ATGTAATTAA 1360 
Ala Phe Ala Ala Tyr Phe Ser Leu Gly He Asn Gly 
435 440 446 

ACTAATATTA TTATGTAACA ATTAATTAAG TGTTGAGTAA CGTGAAGAAT AATCCCTATT 14 20 

AT ATA TTT AT GATTTGGTTC AAATAAAGTG TAAAGCCTCT TGAAAAAAAA AAAAAAAAA 14 79 

[0 12 7] 
@E^J#-^ ( S E Q I DNO) :5 

5 4 miiE#^0 8 - 3 0 3 2 5 8 1 
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SH^J©:S$ (SEQUENCE LENGTH) :1508 

m^KDM. (SEQUENCE TYPE) : (nucleic acid) 

^(39|5C (STRANDEDNE S S) : Zl^fs:^ ( d o u b 1 e ) 

h;J<ni;^'- (TOPOLOGY) : ( 1 i n e a r ) 

ie^JOS!!^ (MOLECULE TYPE) :cDNA to mRNA 

A-f /Ki25^^:3t7;i/Se^J (H Y POTHE T I CAL SEQUENCE) :No 

T>5=--fe>>^ (ANT I - S EN S E) :No 

®^ (ORIGINAL SOURCE) 

^i^^ (ORG AN I SM) : ■^■-Y:^ U r (S e n e c i o cruentu 
s) TO^S!^ (T I S SUBTYPE) : ( P e t a 1 ) 

W.^(DmW. ( I MM EDIATE SOURCE) 

■^^^^U-i& (L I BRARY) :cDNA library 
^n->i& (CLONE) :pCAT8 
ie^lj (SEQUENCE DESCRIPTION) 

TG AAC ATT CTC GAA CAT GCC CGA ATA TCG GCC CCC TCG GGC ACC 44 
Asn He Leu Glu His Ala Arg He Ser Ala Pro Ser Gly Thr 
15 10 
ATC GGC CAT CGC TCG TTA TCT CTT ACT TTC TTC GAC ATT ACT TGG 89 
He Gly His Arg Ser Leu Ser Leu Thr Phe Phe Asp He Thr Trp 

15 20 25 

CTA CTC TTC CCT CCG GTC CAC CAT CTT TTC TTC TAT GAC TTT CCA 134 
Leu Leu Phe Pro Pro Va 1 His His Leu Phe Phe Tyr Asp Phe Pro 

30 35 40 

CAT TCT AAA TCC CAT TTC ATG GAC ACT ATT GTT CCC AGO CTA AAA 179 

f 

His Ser Lys Ser His Phe Met Asp Thr He Val Pro Arg Leu Lys 
45 50 55 
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CAA TCT TTA TCG GTC ACT CTT 
Gin Ser Leu Ser Va J Thr Leu 

60 65 
AAT TTG ATT GTA TTT CCT AAC 
Asn Leu lie Val Phe Pro Asn 

75 80 
AAA CCA GAA ATA AAA CAC GTT 
Lys Pro Glu He Lys His Val 

90 95 
TTT GCA GAA TCT TGT CTT GAC 
Phe Ala Glu Cys Cys Leu Asp 
105 110 
CCT CGA AAA TGT GAA AAC TTT 
Pro Arg Lys Cys Glu Asn Phe 
120 125 
AAT GCA ATC AAA TTA TGT GAT 
Asn Ala He Lys Leu Cys Asp 
135 140 
CTT CAA GTG ACG TTT TTT CCG 
Leu Gin Val Thr Phe Phe Pro 
150 155 
ACG AAT CAT CAT AGC CTT GGT 
Thr Asn His His Ser Leu Gly 
165 170 
TTG AAA GGG TGG ACT TCG ATT 
Leu Lys Gly Trp Thr Ser He 
180 185 



CAA CAT TTT 
Gin His Phe 

ACT GAT GGT 
Thr Asp Gly 

GAA GGT GAT 
Glu Gly Asp 

TTT AAT AAT 
Phe Asn Asn 

TAT CCA CTT 
Tyr Pro Leu 

TGC GTC ACG 
Cys Val Thr 

GGC TCG GGT 
Gly Ser Gly 

GAC GCT AGC 
Asp Ala Ser 

ATT CAA TCT 
He Gin Ser 



TTC CCG 
Phe Pro 

70 
TCG GGT 
Ser Gly 

85 
TCT GTT 
Ser Val 
100 

TTG ACA 
Leu Thr 
115 

GTA CCT 
Val Pro 
130 

GTC CCA 
Val Pro 
145 

ATA TCA 
He Se r 
160 

ACG CGG 
Thr Arg 
175 

GGT GTA 
Gly Val 
190 



TTT GCT AGT 
Phe Ala Ser 

TTT AAT AAA 
Phe Asn Lys 

GTG GTT ACT 
Val Val Thr 

CGA AAT CAT 
Gl y Asn Hi s 

TCA TTG GGA 
Ser Leu Gly 

CTT TTT TCA 
Leu Phe Ser 

CTA GGA ATC 
Leu Gly Met 

TTC AAC TTT 
Phe Asn Phe 

GAT CGG TCT 
Asp Arg Ser 



224 



269 



314 



359 



404 



449 



494 



539 



584 
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TTT TTA ACG AAA GGA TCT CCA 
Phe Leu Thr Lys Gly Ser Pro 
195 200 
ATC CCA CAT TTA GAT GAA AAT 
lie Pro His Leu Asp Glu Asn 
210 215 
ACT TTT TAT AAA CCT TCG AGC 
Ser Phe Tyr Lys Pro Ser Ser 
225 230 
CGG TCA ACG TTT GTG TTG ACC 
Arg Ser Thr Phe Va 1 Leu Thr 
24 0 24 5 

AAA AAG GTC TTA ACC CAA GTG 
Lys Lys Va 1 Leu Thr Gin Val 
255 260 
TTT ACG GTA ACT TGT GGT TAT 
Phe Thr Val Thr Cys Gly Tyr 
270 275 
CTC GTA AAA ATA GGA GAA AGA 
Leu Val Lys He Gly Glu Arg 
285 290 
TTG ATA ATC ACC ATT GAT TGT 
Phe He He Thr He Asp Cys 
300 305 
CCC ACA GCC TAC TTT GGT AAC 
Pro Thr Ala Tyr Phe Gly Asn 
315 320 



CCG GTT TTT GAT AGA TTG ATT AAC 
Pro Val Phe Asp Arg Leu He Asn 
205 

AAG TTG AGA CAT ACA ACG CTC GAA 
Lys Leu Arg His Thr Arg Leu Glu 
220 

CTT GTT GGT CCC ACT GAT AAA GTT 
Leu Val Gly Pro Thr Asp Lys Val 
235 

CGA ACT AAT ATC AAT CTA CTA AAG 
Arg Thr Asn He Asn Leu Leu Lys 
250 

CCA AAC TTG GAG TAC ATG TCA TCT 
Pro Asn Leu Glu Tyr Met Ser Ser 
265 

ATA TGG AGT TGC ATA GCG AAA TCA 
He Trp Ser Cys He Ala Lys Ser 
280 

AAG GGC GAA GAC GAG TTA GAA CAG 
Lys Gly Glu Asp Glu Leu Glu Gin 
295 

CGA TCT CGT CTT GAT CCA CCA ATT 
Arg Ser Arg Leu Asp Pro Pro He 
310 

TGT GGT GCA CCA TGT GTC CCG ACC 
Cys Gly Ala Pro Cys Val Pro Thr 
325 



629 



674 



719 



764 



809 



854 



899 



944 



989 
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TTA AAA AAT GTC GTT TTG ACT AGC GAA AAT GGG TAT GCA CTT GOT 1034 
Leu Lys Asn Val Val Leu Thr Ser Glu Asn Gly Tyr Ala Leu Gly 
330 335 340 

GCT AAA OTA ATT GGA GAG TCT ATA TGC AAA ATG ATA TAT AAT AAG 1079 
Ala Lys Val lie Gly Glu Ser He Cys Lys Met He Tyr Asn Lys 
345 350 355 

GAC GGA ATC TTG AAA GAT GCC GCG AGA TGG CAT GAA CCT TTG ATG 1124 
Asp Gly He Leu Lys Asp Ala Ala Arg Trp His Glu Pro Phe Met 
360 365 370 

ATC CCG GCT AGG AAG ATT GGT GTT OCT GGT AGA CCT AAG CTC AAC 1169 
He Pro Ala Arg Lys He Gly Val Ala Gly Thr Pro Lys Leu Asn 
375 380 385 

TTG TAC GAC TTT GAT TTT GGG TGG GGG AAG CCG ATA AAG TAT GAG 1214 
Leu Tyr Asp Phe Asp Phe Gly Trp Gly Lys Pro He Lys Tyr Glu 
390 395 400 

ACT GTT TCA ATA GAC TAT AAT ACG TCG ATT TCT ATA AAT GCA AGC 1259 
Thr Val Ser He Asp Tyr Asn Thr Ser He Ser He Asn Ala Ser 
405 410 415 

AAA ACA TCA GCA CAA GAT CTT GAA ATT GGA TTG AGT CTA CCG AGT 1304 
Lys Thr Ser Ala Gin Asp Leu Glu He Gly Leu Ser Leu Pro Ser 
420 425 430 

ATG CAA ATG GAG GCG TTT TCT AGC ATC TTT GAT GAA GGA TTA GAG 1349 
Met Gin Met Glu Ala Phe Ser Ser He Phe Asp Glu Gly Leu Glu 
435 440 445 

AGT CAA GTT TCA TTG TAGATCATCG TCCCCTTTTT 1384 
Ser Gin Val Ser Leu 
450 454 

5 8 08-3032581 



4f ¥ 8-046534 



GTGTGCATCA AGTTTCTGTC GTTTTTATGA 
TTTCGACTAT GTTTTGAAGA TGCAACGATA 
AAAA 



GTTGCCACTG TTCTATTCTT TAAGTATACC 1444 
TAAAATGAAA AAAAAAAAAA AAAAAAAAAA 1504 

1508 
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m m » 

^ 0^ © M ^ s ^1;? 55- if 

it e T S: a' ^ © f ij ffl M ^ S ^> ® T -E) o M Cl^ L < . U > K 

( Gen t i ana tr i f 1 ora var. japonica) . ^ 3. — T ( Petunia 

hybrida ) ^ iy V ( Per i 1 la ocimoides ) S. if ^t- 'J 7 ( Sene 

cio cruentus ) Efa ^ (7j ^ # ^ T ^ /u "^S ^ ?S -[4 ^ W T ^ S B M ^ 
=1 - K S it ^ 5^ ^ O f "J ffl M ^ a t ® T ^ o 

(D^j^-C (iffi C ch T it g ^ :^ - $iJ Pg ^ nx\>^ tt-^. 

D ^ y ^ K S o ^ . 7 ^ y K H ^> ^i: ^ ^ L W ® iE ffl 

^{z^fz ^m^'^-t ^ y ^ ^ K 5^ T- {i •> T - > . -f' ;u 7 ^ ^ 
> , ^ ^ ^ > , — 'J y ^ -7 )\y }d iy y ^ 3 ^' — y 
(DM^mi^X- $i ^ T > h •> T > T 0 . P ''j: -5 T > h -> T > SI # 
7t ® -fe © ^ 'ft ^ t ^ f o $ (c 7H ® (4 M -fe ® ^ K 
^ . ^ S ft ff^ . i:'" 'J =! •> ;u -fk . T ■> ;u 'ft . y ^ S. ?S 
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m(D p H iZ J: IQ §Sm^ tl ^ (Forkmann, Plant Breeding 106: 1. 1 
991 ) o 

T •> 'ft $ n T > h V T >(i . if ^ T ( Senecio cruent 
us) fi5fe®'>^--5 U > (Goto et al. , Tetrahedron 25: 6021, 198 
4 ) ^ y J. ^ ( Comme 1 i na commun i s ) fi3^0T;t^<— > (Goto 
and Kondo, Angew. Chem. Int. Ed. Engl. 30: 17, 1991) RZ/^ 

^ U > K ( Gentiana Makinoi ) ^ ^(D y y ^ 7^' J\y y ^ > ( 
Yoshida et al.. Tetrahedron 48: 4313, 1992) ^J&i6. ^^.Wti^ 
^ (Dm.^ < (D^mm^^^"^ ^ tlX ^ (^^^yy<i-: Kondo et a 
I., Tetrahedron 26: 5879. 1985; -> V . y< y iy - : Goto et al., 
Tetrahedron 27: 2413, 1987; •> T "7 A ^ -tf ^ ^ ^ -t^ : Idaka 
et al., Tetrahedron 28: 1901, 1987; -7 y ^ ^ : Shoyama et a 
1.. Phy tochemistry 29: 2999, 1990; T tj ^ ^ ^ y ^ ^ ^ a . 
o ^ i; T s 5 — ^ X — . ^ 3 -7 y : Goto and Kondo, Angew. C 
hem. Int. Ed. Engl. 30: 17, 1991; ^>v>: Glabgen et al., 
Phy tocheml stry 31: 1593, 1992; T ti' ^ : Lu et al. , Phytoch 
emistry 32; 659, 1992;Saito et al., Phy tochemi s try 40: 1283, 
1995; 4- 5 > V -^7 . h'y^<i-. ^ K 'J =i V 't? . ^ > ^ - . 7 -'n 
y ti ^ ;r ^ -tr 9 ^ . y U h ^ > X ^ 0 y rf: ^' V- . h =i- D e V 

. 'J ^ : Sai to and Harborne, Phy tochemi s try 31 : 3009, 

1992; :t :^ — ^< X : Strack et al., Phy tochemi stry 31: 989. 
1992; tiy^<—^'p : Brandt et al.. 33: 209. 1993; U > K 

: Hosokawa et al. . Phy tochem i s t r y 40: 941. 1995; t •> > 
X: Hosokawa et al. . Phy t ochem i s t r y 40: 567. 1995;) o 

c n © T > h -> T > ^ ^ tr -7 V ^" y ^ K ^ tfP ^ T ■> ;u S (i 
tfit 2 SII {c :^ <i n 6 o - o -f K □ 4=- •> S i^m ^ 4^ i: 
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( Pharbi lis ni 1 ) OT>K->T>l^fe#^fflt^fcimi(Ccfc«9 
(Dangle et al. Phy tochemi s try 34 : 1 1 19. 1993) o 
$ (c , -t^ -f ij T ( Seneci 0 cruentus ) S ^ © •> ^ 'J > 

'J > ® ^ # T •> S ® <W it cfc «9 . t4 ® 7K ?t ?^ * -e fe ^ 
^^tt^MSTf •!> C i *<f6^ ^ nx -5 (Goto et al., Tetrahedr 
on 25 : 6G21, 1984 ) o * 7C ^ v > K ( Gen 1 1 ana mak i no i ) 

1^ T ;u g {c J: 0 . -t^ > K -r -y f - M ® 55- ^ ^ ^ -y 4=- > c «9 

^ 7K/^fS + Tfe#*<^S^I:^n>E>Cc^:*<fR'&$nTl^-S (Voshlda 
et al. , Tetrahedron 48 : 4313. 1992) o ^ h \Z. ^ ^ ffi . U > 
K-^^OT^ h->T— >(CtiT> h->T— XDSfe^^^'y^^i-xi: 3 
' {i © r3 - X © ^ n ^' n {C T •> v'U ^ t:)^ L T C t^^^h 
t^lzLfz (Tetrahedron 48,4313,1992) o t fi . •> V ( Per i 1 la 
ocimoides ) O H T > h •> T — > •> T — > 3 . 5 - ^7" Jl^ Z2 
V (D 3 ^ (D ^" JV n - X -7 - Jl^t<i^ L tz iy y ~ > H- ^ =h :L 
thn^^tlX^'^ (Tetrahedron Letters 27, 2413-2416, 1978 

) o 

■t ^ u t' (D ±it^ m mm ^ (D m ^ it u ^ nx -^i o 

9 > fli ^ T •> ;U T- S -7 p - yl/ S $i ^ ^ C o l> T (i -t U © 
l^a^ffliS (Matern et al.. Arch. Biochem. Biophys. 208: 233. 1 
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981; Matern et al., Arch. Biochem. Biophys. 226: 206, 1983; 
Matern et al., Bur. J. Biochem. 133: 439, 1983)/^Cicer arie 
ntium (DM^ (Koster et al., Arch. Biochem. Biophys. 234: 51 
3, 1984 ) CD O <!: LT^ < OfRS^<^ $ nr -E) o 

tfz. y^^mr •> m98o^ {c ^ •> n ^ ® ^^l 4^5 T 

-BSilene (Kamsteeg et al., Biochem. Physiol. Pflanzen 175: 
403, 1980) T-^;]i6T^$n. Matthiola O'^ M itM^M ^ 1^ ^ M 

mo^mmr ji^m^^mmm^t<^\.^ih^ nx\.^ 6 cieusch et 

al., Phytochemistry 26: 991, 1986 ) o 

^ 1^ ^ n 3 - vt ^ABT-iz'D^.^x ^^^^<n ^tix 

B^^-O-d^m^^^m ^^^i:^ Lfzm^iii-fl< . $ c c © r > h •> r 

— yj^ ^=^^ — T ( Petunia hybrida ) c7)T>h>'T— 
-klSL'i^l^it X < m^-^ nx ^ ^ (Wier ing, H. and de V 1 ami ng, P. I nh 
eritance and biochemistry of pigments. Petunia, P49-65, (1984) 
. Gr i esbach, R. J. , asen, S. and Leonhard t, B. A. , Phy t ochemi s t r y, 30 
,1729-1731,1991 ) . T v S ^ ^ t; 7 > h •> T ^£ "T -i) C 
tt)^'my:>nX\^^ho ^"^^ — TCOTy h->T— >CDT->yUS(ii>-7 

it T > h ■> T — > *W ;U t" > cDli-^v ^ n^"n3-0-(6-0-(4- 
0- ^ D ;U)- a -D- i:7- ;u n t° -5 y >'U)-5-0- yS -D- n t" ^ y 
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•>>'U- ^;L/fx>. 3-0-(6-0-(4-0-^ -7 i 7*- -r ^U)- a -D- ^ ;l/ n t° 
=p J •> yu ) -5-0- )5 -D- ;u =1 e -5 y •> yl/ - ^ ;l/ f > T= * S i ^ n 

-g- (i -tl t^-^fzo 

it ^ s. ^ ® f ij ffl (c ^ -r 6 ^5 CD -e * a o fin . ^mmm i^m Lx 

. *i 4q I ^ T . :7 5 ^' y K\ J? ^ L < T >■ h •> T > ^ ® T 

mtu^o tfz. T •> >fi: (c J: 0 T > h ■> T > © ^ ^ 14 ^< ±i -r c i 

^ (D - -(km ^ L tz o {c . it e ^ M ^ ;L tiT ^ ffl ^ T U > 

V ^ . -> vs. a' -y-'fT^ 'J T®T v'yuSt^f^il^^cD 

N A ^ ^ M L . if« it it is ^ O it a le ^'J ^ ii^ ^ L o fin . * 1% Bfl 
>; > K -t? . ^ ^ - T . -It U T CD TE # S. •> V ® ^ l¥ -r 'I) 

T -> Jiym^^mm^ :^ - K L T l ^ d n a ^ij ^ #t ^ t © T- ^ 
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T •> » ^ S S ^ 3 - K ^ it ^ (1 ^ ti' ® =fc -5 L T 
y ^ - 4t{Ci/^<i:7n>>^;U-3GA (Cibacron Blue 3GA) 

^mmLfz^im cm^i^. y - r n - x c^mmm) ^^mm 

o 

— f5]L:'J>K'i7©7t#.i:0po 1 y A + RNA^ffldiL. 
-^mizX K) . 23^iIcDNA^^^L. M(CcDNA^-ry-5';- 
^f^SH-r^o Hui!i©22^iIcDNA^^M{cLs fuiiii^^^DNA 
<h c D N A ^^f&-t hm^izW.m L/c^JjfeDNA^^-r^-^ffll^. 

p c R y± tc J: i9 . Tiyjiym^^mmmB^ic'^m&^fs.DNAmn^ 

^n-t ho i!kiZ. C©DNAir>t^7°D-:/{cLT. Mit^cDN 
A ^ ^ y ^ U - ^ X ^ U - - > L . Pi ^ D - > ^ |# o ^ L T 
. CO^a->;*^.ilH]ilX$n'E>y^Xi V D N A L . DNA 

±^ S IS ^ij ^ ^ ^ ^ -S) o M m M L T -> ;b » te ^ H * © 5^ t/r C J: 0 
m i^ntzT i y mMt^^l t D N Ai^&^int- i>m^ L tzT iy Jl^m^^ 

mm(DT i ^ mni^^i t ttm-t h z t iz X 0 . mi±^ - >:^<^i6 

h c DNA^ a - >-e*'SCch^5tlS^'So 
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h'j- (^) ) (D:{t'^^<mn(Dmmt^ i^^.i^m^tLtzmm^ (vm 

) ^^^'tz T > h •> T - ><7) it ^ S ^ s m^l.^^^ ^(D:$CMi 
(Yoshida et al.. Tetrahedron 48 ; 4313, 1992) iZi^M(Dyj -H: 

:$:^Bjco DNAiLTti. -^J ;i li' Ifi # -f- : 1 ~ 6 © I ^ ^" tl ;iMC IS 

m-t = y ^ IE ^ij ^ =3 - K -r -5 h (D^<mif ^ o L^^Lfi*< i> 

. se ^ij # : 1 ~ 6 CD n 7^)^ (cie iis o T ^ y ^ IE ^ij {c *t L T 1 fi 
m^^nT\.^^mm^nfzT i y mmy^i^^n ui^. ^ # t •> 

K -r 95 ^ (C L T . ^1] ^ (i' 2 ni: l.^ L 5 X SSC , 50°C © ^ # T T 

^' y 'J y X L . E.-D^^mT iy Jim ^tt^w^^ges^=' 
- K -r it ^ tc f ^ o . i@ ^ w y >j ^' f -tr' - -> 3 > i^s 

±^ S le ^ ^ © S ^ cfc M ^9 . 1^ S le ^iJ M < ^j: {c'(i£ o T 
/X ^ y ij _ •> 3 > S ifii < ^ ^ © ^ L < . ^ T ^ 

y M 6 13 - K-r -g) igsis^ij (i8±^s) (Dm-^iit. 5o°c\^T(du 

m^<i^t L^'o ^ iz . i£ # : 1 ~ 6 © v^ f n t:?^ CIE 

«5 © T i y S$ le ^ij (C >:t L T 1 5% ± . fi^ t L < (1 25% ia( ± . ;i ii" 
30%J^±©|@|5]'f4^W-r^T ^ y^ie^iJ^WL. E.o^#]^T->;b 
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. X. (S" cDNA -5 y ^ U - CD 7.^ U - —^^ 7' \^^K)'^^^^o 

^fz. i^m^ ntzT i y ^mm^^ ^ - h'-r ^ dnau 

. ^^(Di^&mm^'M't ^ DNA^seiicLT. nmcD^itL^'^mm 

(Di]iio:>m^ ^ - K ^ ^ DNA jc ig -rn =fc > o 

^ ^ fz. mm^ ntzT i ^ ^mm^ =i - 

^ DNA^ 6 ic (i . m^i€^^ ti- i y ^is^ij =t «9 S T i y 
^ @e . -f^ij X. (1' ^ :g T ~ y ^ @e ?ij 3 - F -r ^ dna^ . m M o $0 

^^{cJ:«9iUSfrL. 'i^ihtifz mm n t< ^ m t -t ^ T i y ^K^iJ© 
Y^' LX \.^tS^^m^l:Hi. DNA^igl^-r^ 
C t {c J; <5 ;L J: I. ^ o 

i^tz. z <D 7 a - > ^:^mm:sLZfm-mx(Di&B:=?-^^^'^m^'x 
^ li $ -t± . @f * ^ -t^ ^ sij ^ f ^ c i (c cfc ^9 . ^# n fc it is ^ T •> 

-2) I Mi * fc. @£ ^ij # -f- 1 ~ 6 CD I ^ -rn {c le « © T i y it IS ^ij 
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o mi^^m t LX a. mm. \i r ( Escherichia ) 

M i^M-t ^ mm . i-£ i^mm ( Escher l chla col i ) . ^< •> JV x 

( Baci 1 lus ) mW(.^m. • Xy'^ 'j X ( Bad 1 lus 

subt i 1 i s ) . ^nm(Dm^'^m^'6z.ti)<-^-^6o 

V- -y a i ± X ( Saccharomyces ) M'^^<^. j^ij ^ it -y o ^ -tr 
X • -b U b" ( Saccharomyces cerev i s i ae ) ^ ^ if <i tl . t 

fz^.'i^m t L T (i T X ^ ;U yu X ( Aspergillus ) M'^^m. 

l.-i' ~F 1 /vf ;ly V . -tH il r K ,^ ^ J. r, : i i .. - \ -r^ .<> .. j^- 

^ ^ ^ • ^ ^ , ^ N J c V n o c 1 6 ' ' * " a ui y ia.M j . j >^'syi^-t- 

yl/ X • —iS— ( Aspergi 1 lus niger ) , ^ — ly ^) ^ ( Peni ci 1 1 
) MtS:;iit^5^*<^{f ^>n^o ^ (c. 1!? «t$3 *B flS X (i M #1 i^ffl 

(Dmm^t^i^m-^ ti^ o ^ {c . m * i^a . (i" ^ -r =3 © *h . 

L T % il $ij ® M . X. y a ^ - ^ - S. ci^- - $ - ^ _ ^ 
^ffl®ya^-^-, m^\tivz yn^-^-. tac ^d^-^- 

. lac -f ^ - ^ - mt^'^m^ti. nnm-f xj ^ - - 1 Lx kt. 

:L l<€ ^" ^) -tz a 7 J\y t K 3 'J > ^ -r t K o y - -t?" y n ^ - ^ - 

^ ii" T ^ ^ - -tr\ trp cmA<iMm^n^o ^tz. mmmmm^m 

y a ^ - ^ - t LTii-^-fyUXtty^D^-^-, '(?iJ^(i'SV40T-'J 
-•7°D^-^-, SV40U - h y n ^- ^ -l^^q^ffl $ n-So 
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t . n m -o X n o z. t ^<x- ^ ^ o 

/a . 2^ i^Ba * fc l,^ T U > K . ^ ^ j=. T . •> V S. if 

^mmm^ ■=! - v'-t ^MB^^ ^ ^ - - y ::7"-t ^ z. t:^<x ^ h o m. 

{C. ^^mi^i^.^ U > F a * CD T •> S e ^ ^ m © c D N A ^ y 
n - i L T ffl I. ^ 8 C i «9 . U > K '^7 ^> gij © T ■> S ^ H 
c DNA. ^"f- -T ih^\\o:>T iy Jl^&^^mmcD c DNA^ 
^ c i ^ /Co ^i£oT. T v/yugfei^i^ScDiljE^^-SP^ fc 

-5 T ^ y ^gs^ij o /Co c cDfii^<&ffl i.>T. V V s. c/ 1^- -r ^> U T 

S5^(DT •>;US$E^St*CD c DNA^ff^ C iCfi^?^ L/c*<Il]acD 

o 

^fz^ JiiH # {c 4o I, ^ T ^ L /c ct -9 > U > K s ^ ^ ^ - T . 
SM^i'P'S c DNAX(i^fe^*DNA^^D-->^""-r'5Ci7b<T- 

^ -i) o o T . * 1% B^ (1 ij > K . ^ ^ ^ ^ T . •> y s. c/' -!f T> 
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-C oAX{i7:77i^-r ;l/-C oA^CDC o A j:- Jl^^if fzj!)< 
. p - u -I- 71/ , 7 X n -r ;u X (i •> ^ ;u - 1 - O - ^- n 

-V ^ V -> . . r UJ -T ^ 7- -t >I /I/ - 1 — (J — /7- 3 _ j;;^ ^ ^ 

iyjV&com^Wt Li:(Dmm^<-^t^-Z: $>^(D'C- (Glassgen a 
nd Seitz, Planta 186: 582, 1992 ) . IZ gk 6 ^ m ti 

^ {C IE izE L T'd: I. >pg «9 Sambrook^ ©Molecular Cloning (Cold Sprin 
g Harbor Laboratory Press, 1989 ) iz'itt-^fzo 
MiliL- ^^^^ ^ (D T '>yl/Sfe^^^O;|^^ 
( 1 ) 

X ;l/ 7 ^ ^ > 3 , 5 - V> y zj iy \^-^ - > 3 , 5 - 

>^ n •> K(i^<-^^ ( Verbena hybrida ) ® — p^aij^b^^ 

t°T >^<^ ;t U -y h (4,- > _ (^) J; <5 liA^tfe) ® Tt # 

M LfZo ^t°y>/<^7f-U-y h®7b# (3 4 8 g) 
fc{C7^^-:;=^^-ff--^)$5$.L^ 5 0% (v/v) T-trh^hij;b. 
0 . 2 % h U :7 oi^^ (T F A) 1 . 5 L L T 3 B Pel 
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m.m±i^ V ^ ± (#1 0 0) ^m.^t^ibxm.^\^mL. o- 

^<j-i/<;f. U-i?--ef^^5^»(CM*iLT. HP - 2 0 (7t>'U 
V •> T 1± ) T . y ;U it ^ a ^ /c o 8 0 0 m 1 ® m ^ 7K tr ^ ^ ^ 
. 50%T-feh— hUv'Us 0. 1%TFA 800ml"r-feS®5^ 
^?§!±JL/Co U - ^ - ^*g|^^LT. mfe^ (7 

. 3 g ) ^ ft f 1 o 

T -tr ^ ;b ^' ;u n K T & f c ^6 . JLi>( T ® flJfe T -tr ^ 'fb ^ fF ^ fT 

$ > ^ g 7K 5 m 1 ^ *n ^ T ^< u - ^ - -e ^ a c -a m L . 

ZgJgl O^JC^Ai.cto^Cp' ^ y - Ji^^1m^-C 2 m l-ToS e p P 
ac C187^5A('^7;f-^-X TV->J^-->3>tt)t-T:/ 
^-rL.m®7K5mlT^^L/cfts 3 0%T-th^h'J;l'. 0. 
6%TFA 2m 1 "rr^tiJ^-tt/Co 
?gHtjfS^-r'<T*J6-ri^<^>u-^--e-<ift^L. H P L CJcJ;^ 

^m.'^u tzo DEVELOS I L ODS-1 0/2 0 (5 Ox 
3 0 Omm ; ^Ptit^ (^) ) 1 2 O^^-Pa^TTFA 

m-mm^mi^^ ^-cmih^ '\±fzo «5^3 2m i ©^rui^T-o. 55?-# 

^ ^ V > 3 , 5 - V ^"^ 3 V K 4o ct ■> T — > 3 , 5 - ^" )\y ^ 

■> K ^ 5^ ii L T ^ n ^- n ^ )^ ^ . /:t ^ ^ l ( t-' ;b 7 ^ - > 3 
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, 5 - ^' =3 •> F 7 5 m g . •> T — V > 3 , 5 - 'J ^ V 
5 0mg)o^^^l. 5mg/ml{cni:'i>J:-5{C0. 5 %T F 

(Dyjm-TIij fzo M^Jiiz^ (Stockigt and Zenk, Z. Natu 

rforsch. 30: 352, 1975) {C tit T :^ 7 x M ( ^ :^ ^ x X ) 
t N - h Y^a ^ X ^ > i K (p';!/^ (Merck) tii) J:«9 
J-Xx^U^-^^L/Co C®iX7^;l/0. 5mmol^2ml©T-tr 
h>(::/t^L. — :^-ei3:L>-»f-rAA (CoA:KOHJ IN) 0 
1 m m o I c^: g$ 7K ^ ^ h 'J A i rn m o i <i: ^ 2 0 m 1 © 7K 

L n*: ^ # ^' X ® T T- ^ ?U T- - Bfe R i^;; ^ -i± ^t . a - ^ 'j 
- jn /< ;f. U - rJ' - ills L . it ( 2 7 0 0 0 x g , 1 0 55- ) J: 
o T^?gii^5^^l.^T. H P L C T- S L /Co DEV 

ELOSIL ODS-10/20 (50x300mm:ift^'fb^ 
(;|*) ) t} 3 I.^m^'. 0. 1%TFA#^E T T T -fe h - h U 

4 0 ^rn-zi- 1 8 % ^^ 3 6 % © a 2i ^ le cfc -o T ^ tb ^ -tt o 

^55-3 2m 1 <DMM-C 0 . 8:^#{C55-?XL> ^H^^cDDj^^x^^ h 
;U (2 0 0~4 0 0 nm) ^m^X 3 4 4 — 3 4 8 nm{c@:^DSJjX 

^ U - i /< ^> U - iJ' - T -/i Hi L . I5] U Tt' ^ A T I? a" 55- m L o 
ML. T-th-:^h'Jyl/l 8%. TFAO. l%®^ZiJgi>a-7h 
^' ^ y ^ - -c^m^n^' . In] ic oii ^ X ^ ^ h ;U ^ in T . a 6^ ® 

'fb^i^^^t.^iij^^-^D-^ - JL^< 7f. u - ^ - X'-mm L . /M'^^m 

LfZo Z. (D^j-iiiX- 3 5 // m o \ (D ± f^m ^< U ^ tl fz o t fz . ± IS <^ 
-< ;u - C o A t:?^ ^ T- ^ 2 m g / m 1 U ^ Ji o izM^ 7k l^MM L 
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( 2 ) mmmmcomtiiyDm 

^M$-t±T?L^*±T-0#L/Cc 1 0 m I (Dmmmmm^ (l O Om 

M V >mmmi^ ( v H 1 . 5). lomMrxnjiyniym-f-hO'y 

--trSSTiti^L/Co DOWEX (1-X2. 1 0 0-2 0 Ome 

s h ; mmit^nm (^) ) 3 s^mija lt i o i^fB^mw Lfc^^{c 
m.^\ ^ 7& iz ^ -o -z m m ^ L . ^'L^^m. (2 7 0 0 oxg. 2 0 

^^^-^i^g^^tJ^^-tf/Co ^tJ^^lml®?g^ffl^ii?^ (2 OmM 
U>^?IfK?S(pH7. 5). 14mM2-^>'b:^yhJ^^y-^U 

) izmm M'L'^^m (2 7 0 0 oxg, 55^) ^ -o -c^i^m^ 

miiLfz'ik. mmmmm^^-^W-mit^ ittz S e p h a d e X G- 
2 5^^A (NAP-1 0 ; 7T^l'-7->Ty:) ^fflt^TI^feigL/c^g 

( 3 ) mm'^i^oDm^yj-H: 

10 OmM V i 9 H S . 5).x>'b7^-->^>3, 

5 - ^' ;b =1 •> K 2 4 n m o 1 s 7^ 7 i -f ;l/ - C o A 2 1. 
5nmo Is S.^/^*?S2 0 ju \ ^^VKmm 5 0 u \ ^ 3 0°C-e 
I 0 a^f^^Jt'^^ ^±fZo 13. 8%(v/v)fF^^^t;T-trh^b 
•J;b5 0 jj. 1 ^ia;L-CSiS^^?±$-t±. aa>D:^M (1 8 0 0 0 xg 
. 5 55- ) J; o T ^ 7§ ife) ^ 1^ I ^ . ii 7^ ^ P -7 h i^'"" ^ 7 ^ - 
(HPLC) -C-^m Ltzo :^^/r(iCl Bi^^g^^A (YMC-Pa 
ck ODS-A. 6. 0X1 50mm; 7'riAi/^y:)^ffll;^ 
. 2 1. Q%T-tV-h')Jl. 0. l%h'J7;l/;tD@^M^e5^1 

m 1 (D-m.^'zm.L . ^}tm2 o i ttzo ^fb ^ ^ © ^ «c 
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=:<^(:7t:i?Dvhi?'^:7>f->X7^A (CLASS-LCI 0 ; 

5 2 5 nm^i*^6 nmSi(S:l#J(l^i!jLTl^'E)C<i:7:>^'i>. T->/U 
m ( 7^ 7 i ^ ) ^ L s X ;u 7 ^ ^ V > 3 - ^' 3 •> ;u 5 - 
i ?r -f ;u ^' ;i/ n K ^ ^ L T i ^ ^ C i 51 L o 

5 2 0 nm^jfeST-l^tilL. (7^;i^:7^^>'y3, 5 - 'J ■^^ 

JUZJ iy \^') t^J&^ ( 7"' 7 ^ — > 3 - =1 5 - 7^ 7 X ^ 

^ r 7b =1 •> K ) t CD \i - i7 ^mcD^uizMi- ^ ^J&'^o^ ^ - ^ Mm 

(Dkt^>^.^. ^ f&J^j (D /U-^ ft » L T S ^ ( k a t ) <i: L 

;l/ n -> K : 3 . 3 55" ^ x "7 ^ > 3 - ^' ^ •> ;b 5 - 7 x 
;l/ ^' ;U 3 •> K : 5 . 3 5^ o 

m L s C © J^S ^ T {w T {i R ?S 4" ® x ;u 7 - > 3 , 

5 - 'J jva iy y ^< T '> ji^ m m ^ <o . ti y jL^-c^m^ ti 
^ z. tizx K> . R j^; ?g © -fe # ^ ^ 'fb -r ^ /c . m 

u^. Rjt'ikcD-f - h ^m.-^xmmm ( i b~ i i^Pa^) sj^g^ 

^ t . T •> 71/ -ft $ n T t ^ X -'1/ 7 -f — > 3 . 5 - ^' ;l/ =1 ■> F 

(i M -fb -r -S* ® *f L T > ^ O fii ^ {c J; T T JV it ^ ti fz r-' 

y ^ — iy ly 3 , 5 - V 71/ rj •> K -e ^ ?5 -E) C i: . 7=-' ;U 

:? ^ ^ > 3 . 5 - V ;i/ n •> K T •> ;u $ n -i) c <t {c cfc o T 4^ 

t4 t!)^ T yu 7^ U ^4 O 7K ?S 4 T- © ^ ^ -fb 7)< IS i6 n /I o I°I t« > T 

- iy > 3 , 5 - X ;l/ •> K ^ S S t L il ^ ^ © ^ ^ 
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A © ii ^ (C it 4' I ^ o 

(4) T )\^m^^m-m(Di^m 

^mcDU^ ('J>K':7. T-rUX. Jl^y ^ - ^ I^. X h y ^ . 

y 'J y . m n- - y 'J y . ^ ^ ^ ^ ->v (J£^±. S. 

^) y Y' ^ ^ ^ . 63. 0. 00 1 2J^LK21. 8nkat/m 

/i: . rJ' > ^ K M ® ^ * i- B i o - R a d Pro t e i 
n As say (Bi o-Radtt) ^m^'fZo 

( 1 ) mmcomm 

^ V" U > K ( Gen t i ana t r i f 1 ora var. japonica) ©7E#ji)^'c> 

mmcD^m'^ii: ^ fzc Br(Dm^i<tt^m.t<u\.^m^. o ~ 4 °c t it 

-o o V U > K ® ?t # 3 k g ^ 7^ ^ ^ # T J:- ^ -fe ;U • ^ 

-h • - (Dx-3 ; B^m^mr^pJi) ^m^^m^L 

fza Z L CO^^mm.mi^ (l O OmMh'JX±^@g (pH7. 0) . 
— )\y -7 y \t / ^ y ^ )\y it — (p-APMSF \ ^\Mt'i^m 
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XH (^) ) . 5mM-:^^:^Xl^-r h - (DTT : i- t) ^ ^ ^ 7. 
^ ) i^^Ui>^-;l/SB-l 0 0 (^DTt^^mxH (1*) ) 5 0 
0 g ^IJU^X ^) h P > T- ^ ± {C 1^ ?^ L o 

^ - -ir" 4 S -vn o © . $ t> C (110 0 0 

xg. 3 0^) LXmrnm^^^.^Ltzo 4 0 %l^fneft^T±Mtfr^ 

it^'^ 2 5 OmlO?§j!i?fflMiifS (2 OmMhUXl^Bt (pH7. 
0). lO/zM p-APMSF. ImM DTT){Ci^:®L.3S 

phadex G-25 (95xiiOmm;7T^l^^->Ty:)® 
^^A^ffl^.^T^±^L/;o gaM^^trlir^^^i6 (8 6 0 ml) 

Uio^ Q — Sepharose Fast Flow^ HiTr 
ap BlueS.?/ Phenyl SuperoseO^i^a^b 
^ 7 ^ - Mia -e F P L C •> X 7^ A ( 7 r ^ ■> T tt) ^m^'X 

a fzo 

t-r\ ^^ffl^^fST^-^^b^-tir/iQ-S e ph a r o s e F 
ast Flow (26xi00mm;7T^^^>'T^±) \ZT Zf 3 

"rff^X Q Ut)- ^ Q . 4 M {C ^ -fh $ -ti: -E) m ^ ie J; «9 db ^ -tt ( 
8ml/'mi n) o mmm\^(D ^ hM^ ^ tz (1 3 0ml) 'ik 

^b^-tir/cHiTrap Blue (5ml^ 16x25mm;7T 
^ ■> T ) ^ 3 :2t5: it ^ij ig I. ^ /I ^ A T ^ ^ L . [5] ffi ?^ T 
+ 5^{c^y^L/im. lM±g^t:^hU'^A<^#t.^l5]^^^ij?^T-/§t±J$-ti- 
/Co ^ H ^ ^ 7 0 % IS ?n ® S/ti ^ T- t/r L . M 6 S ^0 it ^ /c o 



1 7 



wo 96/25500 



PCT/JP96/00348 



^mm'^m^'fz'ik. m m m mm m-T: w-m it ^ -it s e p h a c r y 

1 S-200 (25x1 1 50mm ;7r>'^^->Ty:){lT:/^ 
^ LfZo #55-0. 2ml©»ftiiT-. ^3ml-ro55-lXL. Sa^S'tt 
m^^M^x (2 7ml) . iM{cni:;s=):9{ceft^^^jax.fio +5> 

^cm^'^L/c^t. (s 9 o o o xg. i o^) ^z^<o^m^ 

^^^L> 1 Mfi;fL^^^tr?§^ffl^t<fj?^T^ti^b$-ti:/cP h e n y 

1 Superose 5/5 (5. 0x50mm; ^r>'^^->T 
) T -7° ^ -f L o 

PbT T- 1 M 0 M (C it 1.^ {C T C i ct «9 M e M ^ ^ tb $ it 
o 0. 5ml-ro:^^L/c^i®^©if*?gtt^S'J^L. SDS-^^ 
T ^ J\^T I Y f }\ym^'mW) (1 0 % T U ;l/ T i Y f ; % 
-it^ (^) ) T5^*;t L /c^m. i5fS"^-®SfiK ch LT5^^»*tl 
5 0, 0 0 0®^<> K^iJUS^bi^ns jaoC©Me*c!:^i4i©fflM 

SiSfr^L/co — (1 2m 

1) ^it^g H P L C {c ct iQ ffli^ L/Co 
T^^AtiDEVELOSIL 300C4-HG-5 (4. 6x 

2 5 Omm;ift^'fl:^ (1*) ) ^ffl<-^. ^5^1ml®»5tiST-. 
7;l.^cjffg$0. \ %n^~Y . 3 0:^TT-trh— h';;^MJS^4 0 

$-t±/Co 2 8 0 nmOiSiR^^-^-L^.j:;:?^'^ 1 m 1 -f^Dl^mL. 
$ {c § U ^ S D S - U 7 ^ U ;U 7 ^ Y f )\yn.%W^W}X L 
T55-^»^f:^ 5 0, 0 0 0c7)MeK^^triS5^^fti6/io CC7)HPL 
C ^ ^ 3 0 iHl ^ «9 il L . X t° - K ^< -y ( if ^< > b t± ) il li f 
'SCi{Cj:i9*^0. 2 mg®#-Sag1Sn'S^?#'SCi;6^T-^/Co 

(2) n^m&m.(D^m 
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5 0 0 pmo \ (D m mm S^a ^ T i J m iy - ^ :y ^ - (PSQ- 
■^2 0 0 pmo icD^'yi/rJ'i M{c:^z:STt9 0 pmo 1® 

o 

L L ;6< ^> . N 4ra ^" v'U ^ i y ^ 6 ^ h° a ^" ^ 
i Jl&^<^C. K ^ > 5^ ct -5 •> - ^ i > X TT ± i$ ® ct 9 ''.i 

^'9^^it^^8 0;c/l©4 5mMhUX±gM(pH8. 5). 3 
. 6M;^^. 0. 0 9 % S D S ^^tsmi^izmm U->;Ui>K 
'^y^^:^' — -tr'CLysylEndopept idase : Achromob 
actor lyticus S 5fe : fn^t^^XH (^) ) 1 6 pmo 1 ^ JtiP ^ T 
. 3 7°C-e6^rHmjS$-l±/Co S.Jt'^m'^ ^ CD t t B E Y E L O S I 
L 3 0 0C4-HG-57^75AT-55-^L/Co 

- h u j\ymm^< 0 ii> B 0 %<Dm.i!-^mm<^T.. o . 7 m i © 

oitiiT. 2 1 0 nm©IRi|X<&^— ^-Lnj:;!?<t>Di^iR®t°-i>®5^® 

j\ymmt^ 3 2 %t^h ^ o%®Bt,.^-e^i±i$n7^ct°-^®55'©32^<& 

. X e - K ^< -y ^ {C J; -5 2i li 1^ ^ $ t> {C 0 D S 7^ ^ A ( D E V E L 

OSIL 30 OODS-HG-5 ;ift^^L^ (^) ) ^ 

i [5] U ^ T- 5^ g| S. a' ffl S!i ^ <T o o 

# t° - ® ^ ;^ X t° - K ^< -y ^ T -a IS • I!: @ ^ if . 4 0 % T -fe h 

© M ^ 6 ® ^ 7° ^ K ® T i 7 M !£ ^ij ^ ^ij ^ ^ C i T ^ o 
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yi/ .-i^" ^ ■> 7^ ® :^ fS] {c ^ ^ ) „ 

T i y ^Se^iJ ( A T 7 3 ) : Arg-Phe-Leu-G 1 y- 1 1 e-Thr-G 1 y-Ser- 
Pro-Ly s (K # : 7 ) 

T i y ^le^ij ( A T 7 2 ) ; I 1 e-H i s -Me t -As p- A 1 a-Phe-A 1 a- Ly s ( 
le ^IJ # : 8 ) 

T ^ y ^iS^iJ (AT 7 4 1 - 1 ) ; G 1 y - Va 1 -G 1 u- I 1 e-G 1 y-Va 1 -Se 
r-Leu-Pro-LysCie^iJS-^ : 9) 

T i y ^Se^iJ ( A T 7 4 1 - 2 ) ; Al a-Ser-Leu-Ser-Leu-Thr-Le 
u-Lys(@e^iJ : 10) 

T^y^ie^iJ (AT 9) ; His-Tyr-Val-Pro-Leu-Ser-Gly-Asn-L 
eu-Leu-Met-Pro- I le-Lys (Sd^iJ#-^ : 11) 

7 X J ^iS^iJ ( A T 8 3 ) ; Va 1 -Ar g-A 1 a-Thr-Ty r- Va 1 -Leu-Se r- 
Leu-Ala-Glu-Ile-Gln-Lys(ie^iJ#-^ : 12) 

%^M_^. U > F'^a^g>T->;l/^fe^^^g)c DNA^ g-- 
> r ( 1 ) 
(1) cDNA5-ry^'J-©f^i^ 

rfa 15 ^ tlT -E) U > K ( Gent iana tr i f 1 era var. janonica) 

A ^ >; 3-7^ -y ^ X ( B n -y -> ^ ) ^ffl Mit^*<m^^ 

;^ ;S T . p o 1 y A + R N A ^ ^^ o i^^' T — > f- ^ T 

- h /±^^b-t? •> O A^ffl R.McGookin, Robert J. Slate 

r h (D ^ Methods in Molecular Biology vol 2 , (Humana Press 1 

nc. 1984 ) {cf^J^HtCTr: $ nxt^ 'S^^iSCiit o /Co 

^#'itl/cpoly A-t-RNA^^MiLs ZAP-cDNA-^ 

^^>y h (Xh^iJ'v^-ylii^) <&ffll,^T2:*:|icDNA^^/|JcL 
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.fniy:®GigapackII Gold Packaging 
Ex t r a c t^-y ^<£•ffl^,^T. Mcidijj^n/c:^ftTc 
D N A ^ ^ r 5 U - M L o 

(2) ^^DNAy^-f^-CDlSit 

^Jfe^^iJ 2 .^n/c^^^ T ^ J ^id^ij© -9 Ile-His-Met-Asp- 
Ala-Phe-Ala-Lys ( ifi ^ij H : 1 3) T ^ $ tl -i. K JiJ . 
K ^ y ^ ^' - -tf- CD # M ^ % ;i ^ i . Ly s - 1 1 e-H i s -Me t -Asp-AI a-Ph 
e-Ala-Lys ( IE # "t : 14) T * -5 i % ;i n -5 o C O le ^ij © 4^ ® 
T ^ y ^lE^ij ; Lys- 1 1 e-Hi s-Met-Asp-Ala-Phe-Ala : 15 

o 

7 ^ U ^ KcDie^iJ U 1 ) ; 5' -AARATHCAYATGGAYGC I TTYGC 
-3' : 16) 

m L . # {C le ife CD /cj: I ^ ^> f <9 s M ^ © le ^ij (i I U P A C - I B U 

C: G:^'T->. T:^^>. Y:CX(1T. R 

: A X G . H : A X C X T . S. O' I -f 7 -> > ^ ^ o 
t /c. 5fe /c c D N A ^ y ^ >J - ft ^ {C ffl L /I 7° 5 

- ^ h L \Z\>Xy (D ^(D ^ 3 7 i> Kt^^LfCo 
7^ ^ V =f- KOlE^iJ (;t U n' 2 ) ; 5' -CTCGAGTTTTTTTTTTTTTTTTT 
-3' : 17) 

(3) T^;bSfe^if^ilfET-l4lrM-Oi?D-->^' 

U >K'^©Tb^®RNA{cS*^^22ts:iicDNA*^0. 1 /zg 
^^MC^ -J 3 1 iTT >; 3- 2 ^ ^ - i LT. P C RSit^^fT 

-^/io SJt^^i^^'J^■7--^f■^i'r>^it^+•v hGene Amp ( 
SSit(^))<&ffll>T. 9 5°C15^. 4 5°C155-s 7 2°C25^^ 
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- 7.mm.'hlim Lfz t Z ^ . m A O Obp®4#^e^^=j:DNA»rn-*<m 

tltzo C©DNAif^^lE]iRL. 
U yir ^ Vm^m ( ^ - U > 7^7- - ^± ) t^f&p^^iy^^Vltl I ^ 

D N A ir ^ o 

(4) T^yl^Slifm^t^cDNAO^D-— >^"" 

± IB cfc ^ L T n A y r - ^ y" ^ ^) - ^i^mmx l 

1-Bl u e W (7.h^^i>->ii) ICi^^^-tf. 
y^-^5:^fll^^t;5t3(<^)^U'-h (SSI 3. 5cm)^X^ 

'J - - > r L o 

y7--y^y^Jl^^ - (Hybond N + s T ^ - iy ^ J^^±) 

;g. ^ 7- ij ^' -if' - -> 3 > /< -y 7 r - ( 5 X S S C . 5 0 % '-fwU A 
T=H\ 50mM 'J>^^hU'^A/<.y^r-(pH7. 0). 
7%SDS. 2%Blocking reagent 
7^"-^t). 0. l%^'^D-r>'L'-t>-;H3->>. SOmg/mlif'Irffi 
^DNA) t43T:-4 2°C-ei^PBl^^^#L/io DIG^il^L/;ttIi!i®D 
N A ^ ^ W y U ^' -r -t?" - •> a > ?S 4^ {C ^ ^ $ 1 6 ^ Pel CD 

-< > + jx^ — i^a > ^iJ ^ fZo 

ik-^m ( 0 . 2XSSC. 0. l%SDS)-rr7^yl/^-^^ifey% 
T )\yts 'J Tf. X -7 T ^ - -tr" -e lUi $ n D I G 4# ^ =k 

i$ S ^ 5^ «|J ^ y£ ( ^ - 'J ^y-h' - ' -7 > ^ A it ^ ti: ) ic cfc «9 5 
- y D 4 - ^ D o 3 - > K U U > @^ i — h o >'t' — 7^ h ^ V 
u 'i' A ±g CD ^ s i£ c ct o T ^ tfa L o ^ i±i y± Ji it # iC J: ^ 

ffl 1^ * (C'life o o 

CCDfg^. l^ + ^cD|ltt^D->^q#^>n. ■9-^2 0^o->^ 
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u e s c r i p t S K " ± 0 i|X L o T tf'^D - x Y JimU'^S)] 
T c D N A (DWA^m^fz ^Tcd^p - > iz is X ^m-^ 

-rX®cDNA®J¥A*<t^.i6'^n. ^(Do-^mM:COh(Dl.il. 7k 

M tfr iT ^ ch C ^ . -9- -f X M ni: -5 ^ T © ^ o - > T [5] ^$ 0 

mmmm ^< ^ - > ^ Tjk L fz o 

( 5 ) ±t s le ^ij ® ^ 

?#t>n/c^a->7:?M^7'^X^ K^ffldJLs AB I 3 7 3A • D 
NA iy - y y V- - ( /n' - ^ > i ;V -7 - fet ) ^ffll^. Ir] ^± ® M ^ 

a->09-6.^fi^^t;ci:%;t^>n'5 6oCD^a-> (pGAT2 
s PGAT3. PGAT4. pGAT7. pGAT8S.a^pGAT 

1 1) {zo^,^T c D N A o 5 ' m(Dm&m^i\^m^Lfzo 

> cDNACDM:^t<m^l6hCDt^^i^nfZo Z.ni>(D^a->CO 
9 p G A T 4 CD ^ ±g S le ^ij ^ ^ ^ L o It S le ?ij © ^ . K i 
lo-Sequenceffl Deletion Kit (^Mit( 
^) ) ^m^'X . — ii: (D ^ ^ - > ^ tz 'ik . ^^(D^u-y^ 
ffl T ± © :^ y± {C J; *9 ^ o 

( 6 ) it s le ^ij ch T i y @^ @e ?ij CD it $5 

pGAT4{cJfA^n/ccDNA(il 7 0 Z ^m^: h ^ ^ (D ^ \,z 

1 4 1 0 It s (1^ ± =1 K > ^ # t;^ ) ^ /j: >i) ;r - y > y - 7=^- ^ > 
■7 u - A ( o R F ) 7i?< 1. ^ tb ^ n o c ® le ^ij ^ ^ij s • le ^ij § 

1 ^ o ^ Jfe 2 T- 0^ ^^ C o /- y •> ;U £ $i ^ ^ ® SI? 55- T ^ 
^ ° - — > ^"^ ^ tl /c c D N A (1 . 'J > K '^7 i ^ ® T •> ;U S ti ^ H ^ 
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MB^-c ^ h t mm L fz o mt^ =i h' > K-Di^x a. t ^ y 5^ si © ^ 

c D N A ® ±g S le ^ij ® ± -C . 5 ' ^ (D A T G ^ > 

-u^ ^ tm^ Lfzo 

— . p G A T 8 (C ^ c D N A . 5 ' p G A T 4 J: ^9 

^^-T*6pTrc9 9A (^r^b-^-^T^i) ^m^^fZo C©p 
T r c 9 9 A V -7° a h° ;b - /3 - D - f - ^ 7^ V i> h t" 5 y •> K ( 

I PTG) -cmm'^m^s:Kmm<D t r c y ^ - ^ - ^^^^ ^© 
°r m ^ o 

ttz. $ij PS ^ ^ N c o I ^i^i)<milt ^ V > is ^ ^ A T G mm ^ f ij 
ffl LT* A $ nT*5 «9 . N c o I ^ C i J: f9 . § fi^ 

it ^ ® r?f1 =1 K > o it ^ ^ il Tr o 

pGAT4^^mKi>^-rt{c#:S^^$iJpg^^^{4E c oR I 

tKipni-crmtLxm^n^^i. 8kb©DNA^n- (le^ij^ 
•ie^ij#-^iie«®i^Sie^ij^^T^tr) ^luj^i^pTr c 9 9 a 

©EcoRI. KpnI^|4{C*I^^'SC(h(cJ:<9. pGATlO 

1 ^mmttzo 

T iy j\ym^^mmcDmi^ =1 k > c n c o i ^ & ® # a ^ ^T 

^ K > 3 0 0 ±g S g i£ ) {c f ^ T © 2 ffi HI © ^ 'j 3- 7 
^ U ^ ^ K ^ ^ ^ L /c o 

^ U ? U 4- 5^ K ( G A T - N c o I ) ; 5' -TTCACCATGGAGCAA 
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ATCCAAATGGT-3' : 18) 

;r'J=3'JJi^U;t^K(GAT-ScaI) ;5' -CGAGTCGCCCTCATC 
AC-3' (K^iJ#-^ : 19) 

^SfC^-y hGene Amp (^^lit (^) ) ^ffll-^T. 9 5 X 

. 'i^ nfiKm<^ ^ \ % T t)- a - xmn.mM)] L fz t Z. ^ . 3 0 
0 b ]i (D^mi'^UD N Amn^<mM^ ntzo C®DNAIfrM-^lE]4X 
L . $ij m ^ ^ N c o 1 i A a t I -C'Vl^'^k. p G A T 1 0 1 ^ N c 

0 I iAa t \ ■^•wm Lxn ihti^^ Q k h (omn t&^^■t ^ z. t 

izX 10 . P G AT I 0 2 ^mmLfZo P C R yHz J: iQ L tz^ ^ 

©±^sse^ij(ipGATi 0 2 mm^^k V G A T 4 t m c ^ ^ Z t 
^mw^Lfzo 

(2) T iy j\ym^^mmmB^o:)±mm'C(D§t^ 

p G A T 1 0 2 -^i^mmMM 2 9 4 (supE44 hsdR endAl pro th 

1 ) (Meselson and Yuan. Nature, 217. 1 1 10-. 1968 ) ^Jf^Mfe 

L T f ij ffl ^ tfe Bi B i:- nii' 4t # ^ $ n 6 t ® -e ni: < . it e 

( ;t {S\ J M 1 0 9 D H 5 ^ ) ^ ffl -r ^ C t ^ -i. o ^ /I 
. iKmm(DMM^i^Jjiiil<tH a n a h a n (D^jmi^iiAt tz (J. Mol 
. Biol.. 166, 557-. 1983) o ff^ ® 1^ ^ $ n ^ M S ^ T > t° •> U 
> (5 O/zg/ml) ^#t;2ml®LB±^i-!ii (hU7°h> 1 0 

m-m^^ ^ 5g. i^iti- h ^ i og^i u-y^-om 

® 7K {C /g L . 7K 'fb ^ h •!7 A T- p H ^ 7 . 2 {C||§ ^ ^ ) C M 
ffi L . 3 7 °C T- - Bfe IS » L o 
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A 0 . 6 % ^ V >m — 7Kmti V ^ I- O.S^.i^'fk^hUOA 
0. 5 % . i^itT — ^ 0. 1%. ^-^U^J-X 0. 5% 

7. 2)(C;!7ifiy^0. S^iTyev'JyBO/zg/ml^&ia 
;L ±$ ilil (C it L . 3 7 °C -Ir 3 B# TbI i§ ft ft . 0 . 5 M ® I P T G ^ 
4 0 /z 1 JiD ( -/g 2 m M ) L . M 5 B# Fb^ ^ S ^ ^ ( o * » 
It. 3 OmMii^ft^ h 'J -t^A^^OS OmM h ^) X ^< y y r - 
(pH7. 5) X-m-^ •&c-^mi=^'^W\ y y T - 1 m 1 izmM 
L/co lmg'JV"f^-A. 0. 2 5M EDTA^2 5/ilAn^T 

cn^i 5 0 0 0 r pm. 3 0 ^Tb^m L X n fz ±m =^ umm 
mt mmm I ( 3 ) -e^ l /cs^^sttziij^^jc <9 ^^stt^ 

m^LfZo ^ ^ u ^ ^ 9 - ^ V - Y m^Z. X K> . pGAT10 2^ 
#A L fc AiiST ti T v'USfe^Sit^yi^^SilS n/ci^)T-. H P L C 

C ct § 55- ^/T ^ fT /C o 

pGATl 0 2^#AL/c;^fli»-^(i2 4 nmo \ (D 
)\y y ^ — 'J ly Z , ^ - 'J {7' ^ iy V t 2 \ . 5r\vao\(Dtiy^ 
^^J\y-Coht)^^ 1 8. 3 nmo 1 CD y ^ — 'J :y 2 - '^7" ^ 
-> 5 - t) y ^ ^ )V ^" )\y ^ iy Y (D^j& t< IS ^6 ^tlfzo 

Z.(D%t^t. 'J > K © T > h T - > I ^ T 5 ti: d: 3 ' {i 
© ^- z] - X {C T ■> S M ^ L T I ^ -i. i I ^ 9 IS © ^ i W -tt T 
pGAT4*<zi - K-r^T>;bS$if^il^liT> V T 
— > 3 , 5 - ^" ;u q -> K © 5 & © 3 — X ic T •> ;U S ^ IH ^ 

^ . :^ ii M -e $ tl T iy JUm^^m^iz ^ K> T iy JVit^tl 
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fz'f )\^^ ^ - 'J y z , 5 - n •> K ^ , y Y ^ ^mmv.-c 

n # fe t:^ s a T ^ 31 

( 1 ) ^-a©^?!^ "7 ^ - 

#M¥4 - 2 2 8 0 7 8 {Cieilj®pYE 

2 2 m M ffl L o 

(2) T>-;USIi^^^it^S^CD^-ST=®^ii 

pGAT4XiipGAT8 ^^^^^i? ^ - n\z.n^-t ^ %\mm 

E c o R I i K p n I T m fb L T ^i ^ n 1 . 8 k b O D 
NASffitipYE 2 2m^l5lL;< Ec oR I iKpn IT^i'fbLT 
m^tl^^ 8 kbCDDNAifK-^ig*gLT^#^^y^x^ KpY 
GAT4i:pYGAT8^#^ti^L/Co pYGAT4{imi#g 
(D / ^ ^ - y (Dmm^ n ^ ^< . P Y G A T 8 -U l.t L ti c D 

1) T- 4X . '{!ko:> / ^ y>r - y ' \ iZiSii hT I 

T ^ c D N A o ^ - ^ - CDl> t^-X:-^ ^ ^'V 

ji^h K- 3 ymm.7Kmmm(Dy a ^ - ^ - (DTMizm^i:^ 
^nx^iQ . my a ^ - ^ - iz ^ ^ ^:^^<mm^ ni: ^ o 

i^B^(Dyjit: (Ito et al. J. Bacterid. , 153, 163-168, 1983 
) P Y G A T 4 Sl^" p Y G A T 8 -e. H^Saccharomyces ce 

revisiae G1315 (Ashikari et al. . Appl. Microbiol. Biotech 
nol. 30. 515-520, 1989) ^ff^gfe^L/Co JF^ K 1^ ^ ^ n /c @f # 
h U y h y 7 > CD f&mcD iz J: ^ MiR L fz o 
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T- ni: < . T R P I M&=?-^<^^±flfziblZ h U 7° h 7 r > © ^ Jjc 

^ - X h • i^i^^T^^^:' • Xb-yi:^ .-tr>^-J:i9SiA^tfe (Ye 
ast Genetic Stock Center ;Berk 
e 1 ey. CA. V S A ; ti ^ a m 1 f& (1 9 9 1^) ^3 6H 

) o 

m ^ntzmn^i^w^ I om\(Di%ti^'iym: (di fco^± 

) ^#t;^<- 'i-wl/^"-±Si1fe (Burkholder. Amer. J. Bot. 30, 20 
6-210 ) (CT. 3 0°CT-4 0 m mMMi^ m L fz o # "if T . *^HS^,^ 

L /-Co 

z tiih ^mm'ik. mm(Dmi^^y{^m^< y y r - (3 omM 

X±^^pH7. 5. 3 OmM lt'^t:^^U'^A)T•;^y^L. ^"^J:: 
lmlC7)|5]i:/<>y-7r-{CifX^>KLs 1. 5ml©i-y^>K 
;^75^^-y{c^Lf;oiS>I:^55■^^^ ±yi^l^i:0. 4mlcDll]i; 
>'<-y:7r-T->±j^M^*^SJg1^X^>KL. 4 0 0 m g (D ^" ^ 7. \i' 
— X (Glass Beads 425 — OOOmicrons 
Ac i d-Washs -> ^ ^ 1]U L < mm-t ^ Z t IZ J: 

i±m^miz x iQ mm-/s^^m\^Lfzo ^ ^7 u ^ ^ - -f v - 

(CJ;«9. pYGAT4S.apYGAT8^2gAL/c^-e(iHtltiT 
•> ^l^ S $E 1^ S 5i IS ^ n CD T- . H P L C {C i: S 5^ ^fl^ ^ If o o 
■fS. ^ . BS (c ffl I. > /c -S T- T •> » f5 ^ y£ # IS i6 n o 

o 

pYGAT 4SlLKpYGAT 8 ^2iAL/cil#T(i2 
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4nmo\(D^jVy^-i^y3, 5 - >^ ^' Jl. ^ -> t 2 I . 5nm 
ol©7l77x^-r;U-CoA;6Mi^>!7l6. 6nmolci:2 0. 9 
n m o 1 (Df'Jl^y^—i^ys - ^' ;U 3 •> ;i/ 5 - ^ 7 ^ ;f ;U i^' ;l/ zj 
■> K®^^;6<ISJ6iin/co PYGAT4 t D Y G A T B 7b^ ^ ^ 

;l/ :7 ^ ^ > 3 . 5 - ^- yl/ =1 ■> K t . U > K •i' ^ ffl L T f# t> 

•Hrn BB SB. I -I -JL- ^1,- ^ ... . 

iBj /IX m o c t) 7E U ?e E -^r 7jN L /c o 
> r ( 2 ) 

^mm 3 ( 6 ) {I le tic © p G A T 4 . fin le ^ij g • ge # -f- 1 fg 

«©DNA^W^^pGAT4^. ^'IPS^^EcoRIiNde I 

mtfzo ^ n ^ ^ u - y t L mmm 3 ( 4 ) izmmLfzv>v^ 

07t#CDcDNA5'1'r^'J-077--:^^P&»$-ti:/c:7^;U^- 
(Hybond N+. T-7-->i.i.^±) S^it# 

Aid:) *^'Ji^=^^^;^yi-e:7 ^ ;i.^_{c,^^L/cfe5l5^a'D I G^fi 
^ 1^ * L T H ^ L /c It . i&mmt^JlI^Ti K ^^ ^ :7- U rJ'' ^ -tr- - 3 
-y :7 T - ( 5 X S S C . 3 0 % ;fwU A T ^ H\ 5 0 mM Tris- 
HC I . pH 7.5s 1 % S D S ) njn 4 2 mx I 6 B# FeV W 7' 'j ^ -< X" 
L /Co 

;^ife;^?^(5xSSC.O. l%SDS)'4='T-5 0Jg-C^^L.^ 
^fe {J^iJ 3 ( 4 ) IE iJ^ L ck 9 {c ^ $ -ti- „ (D ^ a - y -fyi^^ 
Lfz:^<. ^fe L ^ □ - >© 9 ^T. ^Sfej^iJS (4) -Cli^^LU 
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le ^ij ^ ^ C i£ ^ J: :^ ?4 T . 5 ' mt- ^'^k-^Lfz t Z 1 1 
i:'n->(ipGAT4©J^Sie?iJi-i!iL/i7)<. 1 ^ u - y \.t — ^ 
LUt-'^fZo cn^pGATl 06 it /Co 

pGATl 0 6©^±ggie^iJ^5tCiS-<y-iJ:9(cLT^^L/Co 
pGATl 0 etCjfA^tL/ccDNAtil 6 2 2 ^ <0 ^ (D ^ 

(^ 1 4 4 0 ±g S ( iL =1 K > ^ ^ t: ) /j: O R F ^ tb $ n 

/Co C n ^ le ^ij ^ • le ^ij # 2 Tf: -r o is ^iJ # -t 2 # O R F 
o l^T. p G A T 4 n - ^ T i y MlS^iJ i ^^I^{c^/c o T 
s =fS In] t4 ^ liH ^ /c o ^ CD ^ a - . 3 8 % -e o /c o 

pGATl 0 6©=i-K^^T^y^i£^iJ{S. T->;USfei^®^^ 
-eS>^pGAT403 - KLXt^S^^ch^S|5]-e*)'S/ci6. |5]|i/j: 

' {^O^'^UcJ-XtCTv^yUS^O^M^LTl^SCDT. PGAT10 6 

T JlM^^^-t > h T — y (D m (D i<LMi it M ^1 X I' 

T T i y mw.^^\Rz/^n^ =1 - k l r ^ ^ ±g s @£ ?ij u ^ ii] -e 
. c n 'ft ^ 4^ ® T ■> ;b S o ii[ ^ & S ^ (c s . T y )\y&(D 

m-%(DT X y^ie^ijti. CCT^4^n/cpGAT4S.^/pGAT 1 
0 6 ® T i y ^ i£ ^ij ch ^^g |H] «^ n ^ C i S ^ II M Tr ^ s C 

n o g . ^(DT y jim^^mmMBi^^n ^ c t^<x^ 

MMMJ ■ .^"^ ^ — T (DT y h yr — y 
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^y-^ — T ( Petunia hybrida ) SkW.^ ^ ^ — T ^< - y' J'^ ( 1r 

> h u - ( ) ) o:)it.'^t}<m%(Dff^.-h^^'m'.z.^^Lfz^mw c v 

M) (DT y V iy T - y ^ . ^ <DVL^'^}&Wm.^^X-mV^ L . 5 0% 
T -tr h - h U ;b . 0 . 1 % T F A 7K ?S T a tB L o m.Mik. 2^ ?i£ 
^ODS. ODPcDil^g7^vA^Dvh^'^:7^-T-5^^[|. mML 
tic ^(Do^CD — ^CO it -^^(Dm^^F A BUS. 'H NMR. 
' C N M R ^ ffl I > T . mmi:im^ Lfz t Z ^ . m^^UT y V y T 
- y ^R\.^fz LfZo ^ © it ^ J^^ T {C T o 



OCH. 




fiP . C OtHit {5:3-0-(6-0-(4-0-(4-0-(6-0-757 -7 i 7i- ;U- yS -D 
- ;U n t° 5 y -> ;U ) - a ^ ;b ) - a - L - 3 A y •> ;U ) - /S - D - i?" 
=3 e ^ y •> ;u ) -5-0- -D- ;l/ n t° ^ y •> - v ;U f > T ^) ^9 . 
7 •> ;U S 2 o ,^ ^ L T > h •> 7 - > T o o 

t-fz. 3-0-(6-0-(4-0-(4-0-(6-0- -e □ -r ;U- ^ -D- r^^" ;b 3 t' 5 
y > ;u ) - ^ D ^ ;u ) - a - L- ^ A y •> ;u ) - jS - D- ;u ^ t° ^ y ^ 
)-5-0-)S-D- i)'" 71/ n f 5 y •> >'U - -7 yu f -^^ > . 3-0- (6-0- (4 -0- (4-0 
-(6-0- 7t; 7 i ;u - ;S -D- i?" ;b =3 t° 7 y ■> v*!/) - 7^ 3^ i /d- -r ) - a 
-L- 5 A y •> yb)- /3 -D- r:7-;U n b° ^ y ■>>!/) -5-0- /3 -D- i?' ;b =3 t° ^ 
y>;u- -7;ut"v>. 3-0-(6-0-(4-0-(4-0-(6-0- ^ p -< ;b - ;S -D 
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- i^' ju =1 t° ^ y J\y:>-ti y :c ^ ^ Jl)- a -I- 5 A y •> yb)- ;S -D- ^' 
;U =3 t° -5 y •> ) -5-0- /3 -D- ^' =1 h° V y iy jU- -7 jV f V > ^ t±3 
^ ntZo Z (DT > h •> T — > VM©7t#0^nj:'i-rs y Jl=! > 
y'jV- a-^tJ^CD^^-^ (^) ) . Old Glory BlueCBall Seeds) ^j: 

(Dm^'m^o:>^^iz Lx\.^ ^ z ti}<iD^^ ^ fzo fin . r ;i/ 

P ^ {c . T > I- ■> T — > 3 o ;u 5^ y K {c ^ ^ X 7^ ^ 
X ^ ^ 1^ ^ t- R ^ -r 1^ ^ <h . ^ y T •> yb V ;u f V > {c i:^- 

8 . — Ta5l^cD7->;ua$if^g|^g) c DNA^ p- 

- > ^" 

I^Jfe^iJ 3 ( 6 ) {Cid«^CD p G A T 4 . fiP -^BS^iJ^ • tin^^ 1 K 
4fe©DNA^Wt-'SpGAT4CDcDNASP:^^. |tj3i!i®:^^-^D 
IG^iSLs ^5^^ — T ( Petunia hybrida ) S ^ - K iJ'" p 

- 'J - yyl/- c D N A 5 -r -7 -7 U - (Nature, 366,276-27 
9,1993) ^ y 5 - ^ /^ ^ y U ^' -I?" - ■> 3 > O ^ (C J: «9 . X ^ U 

- ^ > L o y u -f -t?' - 3 > i ^ . ^ ite ^ij 6 cb IB] 
® ^ -e ^ /I o 

2 0 ^ p - > X ^ 'J - - > i:^'" L . < 7' u iJ'' -f X f s 

^^->^lo^§fCo COi^P->^pPAT5c!:L/Co l^^Se^iJ 
^i^^Lfci^^s P PAT 5 (c(i?Ii^ODNA*^f¥A$nTl^/i 
o -r ^i: ^ . 7° ^ X ~ K O >J ^< - X 7° ^ ^ - ffliJ . p G A T 4 
ct C/ p G A T 1 0 6 © n - K -r 6 S a M © C 7^ ® le ^ij (c fcie ^ij 
# ^£ L /I o ^ C T- . U >'< - X ^ -7 -r ^ - © ^ i 7 i> b ;t ^ K 
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Se^iJ : 5* -AACAGCTATGACCATG-3' : 20) ^ ^ L . Z. (D ^ 

- . ^ 'J =1" 2 :/ ^ ^ -7 - 1 0 0 n g . X h o I T- 'ft L /c p P A 
T 5 • 1 0 n g ^ « I* ^ 5 0 UL IT-. P C R S Jt^ <£nT o t^c o S 

95°C15^. 55°C1^. 72°C15?-^l-t>--r^;UiL. 20 
^ JVn ^fzo ^> tl 6 0 0 b p © D N A ®f ^ T 7^7- □ - X 

m%.wmik. - > ^ - > tf ffi ^ L o c ® sif ^ s m a i t- 

^/i'ftL/cl^. ^4 0 Obp©DNAirK-^[5]1i{c*ti^Lfco 
D xN A*'?n--^ftJizE0 D I G c^filiLfCo 

CO^IiL/cDNASIri^^-^ffll^T. Hiiiti©/^f-^j:iT©7L#cD 

T . X - - > L o :7" 'J ^' ^ -tf- - •> 3 > 1^ £7) ^ {i , o 

- 2XSSC. 6 5°C. mW\tLfZo'iW!^nfz'^x:i-yi}^ihmm. 
Ltz^y X i V (D i^&^m ^ ^^^^ L tz t C ^ . P P A T 4 S ll)< . p 

PAT 5 tm cmn^^tj z t^<t^i)^^ tzo z.n^mv\\m • @e # 

^ 3 IZTF-to CCD le^ijii, pGAT4<hpGAT10 6{c>c^LT. 

T ^ y 1^ le ?ij i> ^ ;i/ T s ^ n ^" n 2 0 % . i 6 % (d d - $> 

9 . •> V a jfe g) ^ ^ g) a dj 
•> V ( Per i 1 la ocimoides ) - SaM^F ^ ^) ^ ><D W.<^ i^/b^ ih . 

m (D m m ^ i=j fz o m^^m^ 0 omMuy^j^u-^^A (phs. 

5 ) . 0 . 4 8 mMf-' y — > 3 , 5 - V ;!/ n -> K s 0 . 4 
3mM7^77i;^'f;U-CoA<^:2 0;C/ l©if^?g^#t;5 Op. I (D 
U^^^ 3 0 T- 1 0 ^fi\KJt^-^ ^fzo W.mm.iz I 3 . 8 % ® ffF 
^$t;5 0 u 1 ©T-tr h ';;^^^J^;tTJKJt^^^fJJLL/co i 5 0 
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0 0 \B\i^-z: 5 ^fB^m^ij^ Lfzm. ±m (D o CD I 0 p. \ (D^i!^ 

■VH P L C izxm^ LtZo 

-h U (iYMC-Pack ODS-A ( 6. 0 X 15cm) ^ ffl . 0 . 1 % h U 7 
;l/^Pi^^. 2 1. 6%T-trh^hU;U©^iSl:>;5ttiilml/:9- 
©^^1^Tif>y;U^5^iiL/Co ^liiii. 5 2 0 nmT^To/co C© 
^ T * S © x 7 ^ - > 3 . 5 - ;l/ =1 •> K . 3 5^ T . 
^ }\^^ ^ — 'J y , 5 - •i;' ;l/ 13 -> K 3 fir (C 7 x ^ g L /c 
4. 75)-{c:?§tU$n. C®^t:-&^cDPi^iR@:^fi(i. 5 3 1 
n m T' /c o 

S ® i L T . :7 ^ ^ > 3 - ^- ;U n •> K ^ ffl t ^ i# ^ ^> . :^ 

(i ^ {c (d; T > h -> T - > i L T ;b 7 ^ > r ;l/ 3 -> K ^ t 
^j: I ^ ^< . -> V © 7 ;b S ^ ^ ^ ;b :7 — v= > 3 - ^- yb ^ •> K 

t Jlyy ^ — 'J > 3 , 5 - r =1 -> K ^ T •> yU S ^ ^ i L T s 
^^o^;l/-C oA^T'>;bS#t^{^i: L X m m ^ ^ Z. t ^<iD 

iy V T iy jum^f^mmcommi. nmm 2 en {c 1: t /c 

o 3kg©^VCD^^. ?^i*:MST-^M$-ti:. /:^^L/c^t'^^-:^ 

^ -r -tf" - . 1^ 5$= L o n^'^izt^ ^ fz hcDiz I 0 1 o a t±5 It « ?S 

(10 0mM';>^:^h';'t7A. pH6. 8. lOmMTXrjyUf 
>^:^hU'^A. 5mM-:^^^7^U;*-h-yl/. 10//M p-AP 
MSF. 5% (w/v) ^'^'J^^-yUSB-l 0 0) 4^-^. Wlf . 

^ i- ^ ^' - L fz o c n ^ 4 ® (c m ^ - -tr" -e it ill . 

is^ll^^m (8 0 0 OlElfe. 4^. 3 0^) -^fZo ±m IZ. A 0 % 

mm -^s. ^ J: iz^i^T y ^ - ^ A ^j]u . mM'ik. mc^i^x 
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^»?S(fXhUXl^M. pH6. 3. lmMv^f-:tXU^h-yl/ 
. 10/zM p-APMSF. I 0 % V a - Ji:) IZ-mm Lfz'ik 

r>'U^->T^±. 9. 5X45cm)Tfl^i^Lfio 

t i L ±M 'ft ^ h 'J A CD 0 *^ 0 . 5 M ® iS f.^ le ^ 8 m 

^^ii^l: L /cHiTrapBlue (5ml) ^ 4 2^ it ^ij {C ^ L 7^7 ^ A (c 

<t {C L /c 0 ^ 1 McD^^ti- h V A O il ^3 IE ( 2 B§ TbI . ^ 

]iS5ml/55-) T?§t±iL/Co ^ttS^^tii^'fb^^hUt^A-^JgO. 8 
^ 0 . 9 M-ZI-miii L tzo Z. (Dm^^^(klZ \i V u ^ T ^< 9 ^ V ti 
(-t^i «yi57^^7"Il 4 0mm ; ^< ^ ^ ^ Kti) T^J^D-^h 
r^-7^-^a^/;o5Sil?^A (5 0mM'J>M:'-h'J'i?A. pH 
6. 8. lmM-:^^:tXU'l'h-;b. 10/iM p-APMSF. 

1 0 % ^- u -t □ - ;b ) tr- . ^ y-f )V ^ fz t) ^ X < '^9c'^ L . 

mi'm^^ ht)^ ^W.m\^B (4 0 0mM';>^-:^h'JOA. pH6. 8 
. ImM^^^^rxU^h-^U^ lOwM p-APMSF. 10% 
^- U -fe D - ;u ) -\ ® E .i^ ^ i£ ( 1 B§ TbI . oft i4 2 . 5 m 1 / 5^ ) 
Tl-mm m ^ L fz t Z ^ . *^0. 2MU h 'J-t^AT/gthL/c 

•> T V > 3 - ^' ;U •> H\ •> T — i> > 3 , 5 - i> ^" .'U ^ -> H\ 
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y ^ — y S - ■i^' ji zi iy ^ jvy ^ — 'J > 3 , 5 - i> i^" v'L' ^ ■> 
CD -f tl ^ m ^ Z t 7l)< ^ fz o T V ;U S O #^ ch L T . ^ 

^ fio ^fz. S D S V T ^ V JVT i h'mn.-hrW]t^ ^ . ^^Mii^ 
5 0 0 0 0 U S) /Co mnj^^i. Mono-P^ ^ A ( 7 r -> Ttt) 

HifefiJ 1 1 ■ ->vajfeg>T->;l/S|i^§|^tDc DNA^ a-^> 

H ite <?|J 3 . ^ Jfe 6 S. O' ^ ite 1?IJ 8 T i> □ - - > ^ ■ L p G A T 4 
. PGAT10 6. pPAT4 8®^i^^it$X-r'2>i. Tiyi^K 
^ij ; Asp-Phe-GIy-Trp-Gly-Lys(ie^iJ#-l- : 21) ^<U^^ tlX ^ Z. 
t ^< t> Jb- -D fz o ti^^T. CO^itti. T •> ;USIe^^^ 1.^X1* 

U;*-^ Kie^iJ : 5' -GA(TC)TT(TC)GGITGGGGIAA-3' (ie^iJ#-§- : 22) ^ 

•> V ©^i,>^7&N 1^ R N A ^^Jfei^iJ 3 {c le ife ® i4 X th L . [5] i; 

<. ZAP-cDNA^^^-yh (xh^^v->y:M) 
c D N A ^ y ^ U - ^ ili L o C © 1^ X ^ /I 2 * li CD c D N 
A^i^5 0 n g ^mWLlz LX . ATCz^^^^-t^t'Jzi^zf^^^ 
-^^1 0 Ongffll^. m^^Wm 5 0 jj. ICX. PCR^-y h 
M it ( 1* ) M ) ^ ffl X . P C R ^ ^ o S . 9 5 °C 1 

5 0°C15^. 7 2°C15^^1-9-^^;UiL. 2 5•t^-^^;^^T-^ 
fzo '^^tlfz^!^ A 0 0 bp©DNAifM-^[HlJRL. T A ^ u - - :y 
^ >y h ( Invi trogentt) ^ ffl X ^ ^ ^ ^ - (C ^ d - ^ > ^' L 

o ^^'in7^I^:7p->®lM£ie?|J<^}5^^L/■cchc^. pSati o 4 

<t L/c^p->y6^pGAT 4 !z>l:^LXi^l^^>^a-:^-<&^L/Co 
1 OngCDpSATl 0 4^^§y{cLX. ATCy^-f^-i:^ 
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Vzi'2y^^-7-^t^l 0 0 ngfflUT. m^^Wmo 0 fi 1 JCT. 

pcR^-y h c^mm. (^) ^m^^x. p c RS^&^^To /co 

SJc^fi. 9 5°C1^. 5 0"C1:^. 1 2X1^^1-^^ ^jUtL. 

tzfz ^ (D m :t ^ iy ^ ^ ^ mi^ t L X . D I G ^ 
^ U:t^ Vm^^ C^ - 'J >:^ -nm) ^ 4 u 1 fflt^yco S^E^^T^t 
V I (D 3 UmMi- h V ^ 2^ t I 0 l©Ji^y-yb;^;!jn^, 

i iS^ y' - J'u ft m ^ ^f V > . It CD n il (C ffl t ^ /c o 

N A ^ -r y 5 u - ^ >^ 5 - /N y U ^' ^ -tr" - V 3 > © ^ ?i T X ^ 

- - > L fZo i^'^ 1 X S S C . 6 5 °C T 1 B# Pb^ It o 
-f :7' .J ^'^ X L/C ^ n - >®^Sid^iJ^^^ L/ciC5. pSAT 
206. PSAT207. pSAT208. pSAT209. pS 
AT2 1 0 U t'(D ^ a - p S AT I 0 4O±g»@e^iJ<&^/LTl^ 
6 Z ti)<t^t^ ^ tzo Z.ni(D^t]->(D5' {|IJ O ±g S le ^ij ^ p G A 
T4 t it^$.L fz t Z ^ ^ t'(D^a-y^x>GATAJ:^Ti J 
^<m. < r^i^ :3 ' > h K ^ tlU fz o tfz. p S A T 2 0 6 i p S 
AT2 0 8. pSAT2 0 9<hpSAT2lO(i. 5' {|iJc7)±^Sie 
miim-X ^ fzo PSAT2 0 7 (i, pSAT2 0 6 J: ^ G B:& 
s P S A T 2 0 9 p S A T 2 0 6 J: «9 5 aSM;^^ o /Co 

^ ^ ^ -pBluescript SK ± T . C n i^p CD c D N A (i . ^ - 

©La c Zitf^^iii^-e^-Sff^inf-DTl^-So ±©^a->©l*i 
^ PSAT206. PSAT208. pSAT207 (j. LacZ 
CD n - K LT I ^ -5 >^ ii s CD /? ^- ^ i> h •> ^' - -trd: 14 ^ S S i L T ^ 
^ T- ^ -5 ?B {3 T I. ^ -i) . P S A T 2 0 9 i p S A T 2 1 0 It . 
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y ly- i^^<-fnr^^ ^(D-cm-^s&ntitfi ih>-^i^'o p s at 2 0 

6. PSAT207. PSAT209. pSAT2 10^:;*;:fliS'tr 
^ ^ $ i± . 7=" ;U 7 ^ — > 3 . 5 - C^' J\y -> V t ti y X. yi- Jl^ - 

C o A^ffl^-^T. 3 {a:o^'>'L'=i-7.-^©Tv;i/S$E^^*ygtt^S'J 
^ L o ^ © * ^ci: © :^ z£ (i . H 4 *fe ® :^ ;S tife o /c 

o 

PSAT2 0 9. PSAT2 1 0 ^^ts±mm ii. T iy J\^M^^ 
mm 'i^ i± ± < 7F ^ fAi -0 tz :fy< . p S A T 2 0 6 tS l.t . 

jvy ^ — 'J y 3 , 5 - >^ ^' ;u 13 ■> K ® 4 8%^T->jviti-^mM 

^tt^^L. pSAT2 0 7 ^ ^ tS i^m m l<i m C < 2 4 % ^ T iy Jl 
iti- ^ m m ^ ^ 7jk L fz o Z(D Z ti}^ i . ^#«itl/cpSAT2 0 6 
> p S A T 2 0 7 ^j: i- . >^ V © T > h ■> T — > O 3 CD y ;H3 - 

/c C i IE m T- ^ /c o 

cn'^®i5'o->CDl^. pSAT2 0 8©cDNASJfe(D±gSie 
?|J ^ ^ ^ L o C n ^ IS ?IJ ^ • 15 ^ij # 4 {C ^ o ^ © « le ^iJ 

•iJi^^n^T^y^ le^ijti. pgat4. pgatiog. pp 

AT4 8{C>c^LT^ 3 7%. 2 9%. 15%®^^^ov-^7r:L/c 
o ^ iC i$ -n: J: ^ {c vl O le ^ij . ^± M: (D c D N A TI- U ts. :fy< ^ L 
a c Z ch (D Si ^ it ^ ns: i L T . ii ^ /j: r?p1 =1 K > ^ ^ ;t ^ c i 

u ^fzo c © lit CD T i y ^ @e ^ij ^ t i -r n (i\ t > h •> t ^ > 

^iStei^'j 1 2 . 1f'l'^^'JTS3feOT^;US$^^@f*®cDNAi:7CJ 
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- - > 

if ^ 'j T ( Senecio cruentus ) d° a v jl t° ^ - y — ( if 7^ 

btcPo 1 yA + RNA^M^L/Co ZAP-cDNA^^^-y h 
(x}>^^-:;'->^±^) ^^fflt^T. c D N A ^ ^ y V V - ^ i'^m L 

C(D^{ZT-^/-22^|i©cDNA*^5 0 n g^^MiCLT. AT 

5 1 (CT. ±CDPCR+-y ^^ffll^T. PCRS^e^^^T-^/Co 

S >D i j . 9 5 'C 1 ^ . 5 0 1 . 7 2 °C 1 ^ ^ 1 -It -r. ^ i L . 

2 5if^^yl/^T-^/Co n^tlfz^!^ A 0 ObpODNAIIrM-^lHlilXL 
^ T A ^ n - ^ > .y ^. ( Invi trogentt) ^ffll^T. ^i^^-iz 
^> D - ^ > i:7- L o ni^tlfz^ D - > ® @e ^ ^ L /z i C 5 
. pj AT4 cl:L/c^n-:^;i)<pGAT4{C)^LTi^l,^4^^ov- 

^J^fCif-f^. UTc7)7t#cDNA^-rr^'J-^pJAT4-e;^i5' 
~ - ^ ° ^ ^ < J^J^ O ^ a ->;!,< ^ n . ^ n ® c D 

NACD5' *iS{|lJ®±gSBe^lJ*^ ^Slti L/cT i y ^iS^iJ{i. pGA 
T 4 ® 13 - K LTl>^^eK®ie^iJiitl5 LTc?^^ i . if ^ U T 
© D - c D N A (il^#-n /Co O 9 . 

p CAT 8 i Lfz^ o->CDc DNA^Mi^SK^iJ^i^^L/Co C 

n ^ le ^ • is ^1] # 5 ^ ^ o ^ ® it sie ^ij t> M ^ $ n 6 T ^ 

y^ie^ijd. PGAT4. PGAT10 6. pPAT4 8. pSA 
T 2 0 8 (C L T ^ n 2 8 % . 3 5%. 16%. 37%®.+ ^ 
° — ^TTsLfzo 

U < ^ ^ - g) ^ 
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> V ^ <D 7 jimm^mmmBT- V gat 4 ^Kpni-zi-^^iz-m 
\tLfz'ik. i\i2.\i:-m^m\tLxm- ^nh^ I . 6 k b ® d n a k- 

^l£lilXL/Co CODNAKM-^pUC 1 90KpnIiXbal(D$lJPSP^ 
IS {i ^ ffl ^ T if y ^ P - ^ > ^ ■ L . y ^ X ~ K p U C G A T 4 
^mtzo p U C G A T 4 <&BgI I I -Zr^^mitLfzCO^^ SaclT^55- 
m^tL.mo. 95kbiDDNASffn'^lHliRL/'Co CCDDNASffit 
i . p U C G A T 4 ^Xbal i Bgl 1 I T: m it L m ^ tl ^ m 0 . 7 5 
kbODNA®rM-i. ^^X^ Kp2 1 1 3G C/ci^ti". Aidae 
t al., Acta Horticulture, 392, 219-225, 1995{C fStfe $ tlT -i) 
) ^Xbal i SacITry^'fb LTI# i^n-E) D N AifK"^ ^ ■> 3 > L 

T^#t>n^y^Xi K^pBEGA4iL/Co CC7)7°-5X^ K(i. 
^<-r^U-^^'^-Ti)»9. 'J > K-^CT •>;U»fe^^^cDNA 
ti. ^tJ^J^EBSrt {cfcl^T(i. i > > -9- - ^ 7^ 7 ^ 7 - ^ 

^ - <7) $ij tai T ^ -S o ^ /c. U > K T v S ^ ^ ^ c D N A ® 
-C(inj:<. m f&^'^ U -zT a ^ - ^ - -c- ^ ^ X h . -ttz. ti JUzi y^ftn 

mmAB^(Dy° u ^ - ^ - ^ o izit^x'^^m^'^ izm < h(Dx ^ 

A 

p B E G A 4 ^Plant Molecular Biology Manual (Kluwer Acade 
mic Publishers) IztE^ ^ ^ HX ^ Agrobac ter i um tumefa 

cience®Ag 1 OW (Lazo et al., Bio/Technology, 9, 963-967, 

i99i)ic# A L y-co —yj. ^< ^ ^uW.^ ^< y 7" (D^m^ ^ usi^t^iz 

BA i % - ^ 'J J\yT I J -f y) 2. 2 5mg/l. GA3 (> 
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3. 4 6mg/1.^^3 0g/'l. ^ ^ y ti' 2 
^ / 1 ^ in ^ /-c @ ±$ tfe T « L TEmbriogenic Callus (EC) ^ 
^f/Co fij3z!i®Ag 1 0l*^LBi#i|fe-(:-Bfeigci:-5 1SftL/;ti®^2 
0 // g/m 1 ©T-t h •>D >=i'>^#t;MSfg<*i^illi{CSl?SL. 
5X10" eel Is/mlO-MJ^ICp^L/io CCDffi/S'+'CEC 
^ 5 55" Pal i* « L . M s iiift T- ^ 5^ ni: ^ + 5^ ( c ^ ®^ «9 s B A 
2. 25mg/l.GA3 0. SSmg/l.i^^SOg/l. 

i ^ > 7^ A 2 g / 1 ^ /JO ^ M S ±$ itjl (C ^ M L IS « -r ^ C ic cfc 
^9 . K ^ ^ ^^ -i) C i 75< T- ^ >S o ?f ^> n ^ ^ -7 •> > J£ ia 14 
7^ ;U 7.fj^ -^ . r V / - ( 5 -I' "7 7^ -y 7 'J > ^ v'Hi ) ^ ffl T 
RNA^^f/Co CORNA^iimJCLT. pGAT4(D±^SiS^iJ^ 
^>i{cLT^^L/c?^U7i-^KGAT-l :5' -TGGCAACTGTCTTGC 
GTCATG-3' (le^iJS-l- : 23) 7 i> U ^ K G A T - 2 ; 5' -CCATG 

TCAGGTGTGAGGTTCAAC-3' (iS^iJ#^ : 24) ^y^-T-^-i LTffll/>T 
. T^-trX RT-PCR->X7^A (T'D^T^-yi) ^^^fflLT. R 
T-PCRRC^^^To/Co t/c. iHjURNA^^MiLT. y< ^ i- 
ij - ^ - ± CD np 1 11 CD S le ^ij ^3 ch o l.^ T ^ Jdc L /c ^ 'J =3" 7 
i^U>ff-KKan-l : 5' -ATCGTTTCGCATGATTGAAC-3' (ie^il#-^ : 
25) 7 ^ U :^ f- K K a n - 2 ; 5' -TCAGAAGAACTCGTCAAGAA-3' ( 

IS ^ij # : 26) ci: ^ ffl T . IW] ^ R T - P C R S ^ o /c o K 
9 4 °C 3 0 # . 6 0 °C 1 5^ . 6 8 "C 2 5^ ^ 1 1f /U i L > 

4 o■t^'r::';^^T-:'/■;o ?f^M$E^#:®^>'i^;^*^'^?tis pGAT4{c^ 
a ^< > Ks. anpt 1 1 (c s^fe-r ^< > K*^ai^ $ n/i7)<s #?f^K 

^ i$ <D 7^ X cn (c Jt^ f ^ ^< > K ^ Hb T- # ni o 

o Z(Dt^W^\.t. U > K O CD T •> ^'USfef^^^iiiE^^ ^< -5 (1* A-e 
^ C i ^ 7F f o 
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^ . p GAT 4 {c ^ ^ n a y y k © t ;i/ » $i ^ ^ ^ ii {e ^ ic 

. ^< ^ * tj-' . j& © ^ < © fit «^ -e ( ch ^ {i\ :^ - - -> 3 

^^^^T. 7^"' -^-5. ^ ^ - T <h' ) ff^K 

fit 4^5 It C T ;l/ S ^ ^ ® 2* A "51 T- ^> -i) o 

V T -> JV&^^mmm.ii:^ c D N A . pSAT2 0 8 (i. ^{C 
is /c =fc -9 {c ^Stt o ^> ^ ^ ^ (i 3 - K L T -5 . ^ ^ g T- *^ 
o/Co ^CT. 'J>K't7®T->yUSlK^g|^jil{E^pGAT40±g 

» IS ^ t «c r?fi ^ =1 K > ^ ^ ^ s c D N A ^ ^ ^ L o -rni 

jaiTJC^K-rDNA^^^LfCo ^/c. ^©^-K^-ST^y 
^ le ?U ^ #f IE L /I o :g ^7] © T .^^ ^ D - > i?- ® CD BamH I !S Wi 
IS ^ij Tr . ® T .ta P S A T 2 0 8 {c # ^ n ^ i£ ^ij T ^> >g> c ^ /c. 
BamH I (D m ISi 12 ^'J ® ^^ fit Tr IS IR f?3 =3 K V © iS lu c < H n 

5' G GGATCC AACA ATG GAG CAA ATC CAA ATG GTG G CC GTG ATC GAA ACG TGT AGA 3' 
Met Glu Gin He Gin Met Val Ala Val He Giu Thr Cys Arg 

: 27) 

CCDT/^-r-^-ch - 2 - ; 5' -GTAAAACGACGGCCAT -3' (!£ 

^ij#-t:28) i^^n^-niOOng. pSAT2 0 8<^10ng 

^ # t; p c R s it^ ^ « 1^ It 5 0 lu ] un-^fzo S Jt^ . 9 5 °C 1 

5^. 5 5 V I 7 2°C2^^l1f^^;UchL. 1 5 V- ^ ^ JU'ij -o 

fzo KJt^'ik. RJt^r^TlJ^'iDNAlllfK-^Genec 1 ean (BiolOl 
) ^ ffl I. ^ T M it # ® M -r 6 ^* T- . [£l L /c o E i|X L D N A 



4 2 



wo 96/25500 



PCT/JP96/00348 



^BamHI iEcoRI -Zr M it L tz ^ik . T ij' u - X Y jUM^wm L . 2 
OObpCDDNAiffM-^^lEliiXLfZo Z (D D N AWin . pSAT2 
0 8^EcoRI xm^t LT m i> n ^ m 3 . 3 k b (D D N A m t ^ ^ 

BMMJl- •> V a jfe (?) T -> ;i/ s Ii ^ ^ ^ a ? ^ ^ (.c 4o t j- 1^ 
S 

^ ir . P ^ ysfe c7j mim^ o /lot- 4-^5*,. pYE2 2m^ BamH 1 
t S^l \ -C m it L X m i tl ^ ^ 8 k h (D D N Amn t . p SATF 2 
OS^BamHl t \l? M it L T m i ti ^ m I . 6kb©DNAISfjt 

^^'fy->'3>L^#^nfcy-5x^ k^pysat2 o s t Ltz 

o 

P Y S A T 2 0 8 -ZimMG 13 15 ^ff^Mfe^ L. t§ i^tlfzmn 

^^i^oT ji^^^f$mmm^^m\^Lfzo ^©^s^. pysat 

2 0 8^2»AL/ci|-S:T(i. 2 A n m o \ (Df" JVy ^ - y 3 , 5 

;U Z3 -> K <h 2 1 . 5 n m o 1 O 7^ 7 x ;U - C o A 1 

0 n m o 1 ® 5^' 7U -7 ^ ^ > 3 - 7^7 7 i -r ;u r yi/ n ■> F 5 - yu 

^ •> K ® ^iiJc IS i6 <i n o o T . p S A T F 2 0 8 iz^ttl^ 

t ^< m IS TT- ^ o 

SJMII- -> V a jfe T -> S $i ^ g| ^ it ^ ^ x< ^ ^ ij - 
^ /7 ^ - CD 1^ 

37° ^ X i K p E 1 2 Q G U S (i . y° ^ X i K p 2 1 1 3 G ( A i da 
et al.. Acta Horticulture, 392, 219-225, 1995) ± G U S it 
i^l^comm^- -y ^ i KpUC 1 9©HindIlI iBcoRl IS 
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m.mii.i^nA^tlX\.^=b^^^i K-e*^o PEI 2QGUS^Sa 

c\i:m^tL. DNA y^>7^^>^'^-y h (^) ) w-m 

^m^tLti'ik. Xho 1 U > 7^7 - ( ^ ( ^ ) ) i ^ ^ 'If" - V 3 > L 

/Co ^§ n Xho I 'J > 7^7 - CD # A $ n y 5 X ^ K ^ p E 1 2 Q C 
VSxtLfZo Z.CD-f'pXi K^Hindlll iEcoRl -TrmitLXm> 
tl^^ 2 . 8kb©DNAiT)t^sHindIIli: BcoRl T: m it L fz p 
B i n 1 9(h7^y-->3>Ls ^ tltzZT 3 X i K^pBEGU 
SxiL/Co p B E G U S X ^BamHl t XholUM it L X m ^ tl ^ i 
lkb©DNA^>=^-<l:. p S A T F 2 0 8 BamH 1 tXholxmitL 

T^^'in-z>DNAirK-^5-ry■-•>3 >Lxm^^n^z^^7.i 

pBESA2 0 8<i:L/Co COT'^X^KiT-. -VVOTi^yl/^lE 
-S o 

mm MIS , jy y ^^<DT jy j\ymmif^mmm.&'?-om<^^(DmA 

PBESA2 0 8 <£-Plant Molecular Biology Manual (Kluwer 
Academic Publishers) {C IE $ tl T -S) "TT . Agr obac t er i urn 
tumefacience CO A s 1 OW (Lazo et al., Bio/Technology, 9, 
963-967, 1991 ) izmXttZc Ag 1 0 W (D M M^^W m X . 
Plant Molecular Biology Manual (Kluwer Academic Publishers 

) izt^m^ nx ^^Dm^m^'x . ^^^-t yji^oyi^y k ( 

if 7^ i?' © ^ tO . y<ti^ly-y K ( -9- ^ ^ O ^ . ^ ^ ^ > U >y K 
# {c -> T — >^ > 3 - yl/ n ■> K i T > h -> T — > i L T ^ ^ 
^ . 5t izE :^ T- ^< ^ □°D « ^ ^< > X C t Jf^ g ^ ^ <T 
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^ ^-^ 'J T ^^(DT iy Ji^mm^mmi&B^f- c DNA. p CAT 8 
(i . ^ (c iits ct -9 ^ ^ S T- (1 /j: *^ o o d T . U > K -t? © T 
•> ;U S $E ^ if ^ it ^ p G A T 4 ® ±t S @e ^ij ^ ^5 i {C r?f1 =3 K > ^ 
#t;^±ScDNA^^^L/io f^ci:^-^. Je^Tfc^F-TDNA^^ 

^ L /c o ^ ® =3 - K ^ ^ T ^ y ^ i£ ^ij ^ le L /I o m^j](DT^^it ^7 

a - — > '^7-' (D fz ^6 (D B^mWl IS li K ^ij . i;)^ © T 1.^ P C A T 8 {C -i" 

^ n ^ Me ^ij * -I, c 

5' -G GGATCC AACA ATG GAG CAA ATC CAA ATG G TG AAC AH CTC GAA C -3' 
Met Glu Gin He Gin Met Val Asn lie Leu Glu 
(ie?iJ#-^ : 29) 

C (D^p -7 - t - 2 oy^-f-^-^^tl^'tll 0 0 n g. pC 

AT8^i 0 n g ^ ^ V p c R R m ^ mm w m 5 0 ILL ] -cn fzo 

1 5 -^r ^ ^ JVu -0 fzo ]5^t^^t^ S/t^fS^^ D N A if ^Geneclean 

(Bioioi^i) ^m^^x^m^(Dmmi- ^yj/i-c. ihiiixl/co m^^rl 

/iDNA^BamHl i Mva I T -ft L ^^ . T ti' a - x Y Jim.m.mW]L 
. *^ 2 0 0 bpcDDNASffK-^lE]i|XL/Co C®DNA8ffK-<^. pC 
AT 8 ^Uwa.] t Xho\X- m it L X m ^ tl ^ ^ 1 . 3 k b ® D N A ir 
<!: . BamHl i Xhol T 'fb L pB 1 uescr i p t 11 SK i ^ ^ i' y - •> a 
>L. n ^ntizr ^ X i K^pCATF8iL/Co CO^^Xi K 
® ±^ S ^1] c D N A ® 5 ' 5fe 4^ i^^ ^ L . 1^ « ^ij ^ it IS L 

o 

mmm2o. 5 ^ > ^j^' - s * ® t •> ;u s li f$ h ^ ^ n - k -r c d 



N A <D ^ o — ^ > ^ - 
vV^CD^^^^'— (Lavandula angu s t i f o 1 i a) © 7t # S © 
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c D N A ^ ^ y ^ u - ^ . mmm 3 'Cx^^fzyoii'ci'^wi L . mc < 
Yi:^m^^x . ^ 3 0 7j ^ a - ^ ^ ^) - ~ y ^" L fzo -rut^-ta. 

-fa-y'lZit. ^ F©R I 7°^-rv - ; 5' -CTCGGAGGA 

ATTCGGCACGAC-3' : 30) t ^ 2 ^ ^ tl ^' tl I 0 0 u g 

. pSAT2 0 8^10ngffll^. 7^l^^^K<bLTDlG#fi 

J ^ u ^ ^ V L . m.%^wm^ o u \ up c r^u ^r^^^ti 

fz h(D^mm Lfzo KJt^ii. 9 5 °C 1 5^ . 5 0 °C 1 5^ s 7 2 °C 2 ^ 

^, {c 1 6 Ph^ . 3 7 °C izi^n L . ^ y u y -r -tr - -> 3 > ^T 
o Pcj^m. (5XSSC. 1%SDS) -e-7^;l/^-<&/^?%L. 

S'J ^ ( ^ - 'J > - -7 > -r A y: ) {C J: 5 - y D ^ 4 - ^ D a 
3 - -r > K U ;U U > i — h v7' JV- r- h 5 V U A ±^ ® ^ 
{c J: o T H ^ a - > ^ ^ aj L o fc' . {±1 ^£ it (c J: S 

C®*t^l#I®PItti:7n->;6<f§.^n. ^©cDNA^T. 

X i FpBluescript II SK- ^ < i> ^ - i ^ ^ ?B 0 iR L /c o b 
tl/ci>o->7:)>'^.y5Xi K^^fittSL. cn^pLATliL/io 
^lzi^-<fzX-7iz^ AB1373 DNA ■> - ^ i > it - 
-1±) ^fflt^. l5]t±Oti^^-r -S^^TfefelKc J; ^ ■> V- ^ 

::^>X/±-e. pLATl®cDNAc7)5' 7^3ffif^ifi©±MSiS^iJ^;* 

^ L o ti /c ±^ s IS ^ij # n ^ T i y ^ij . -> v u 

> K •i' © 7 ■> ;w S 1^ 1^ H ^ ® T ^ y id ^iJ c: S t ^ IH] i4 ^ ^ L . p 
L A T 1 ^ > y - (D T -> Jl' Mti^ mm "S: ^ - K "T -i* C i M ^ 
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^ title L L s p L A T 1 © n - K -r -E) T ^ y 1$ le ?|J -> V U 

> \'' o <DT ju&^f$mmcDT i y ^ le ^ij it T ® < . t •> s 

^ ^ ^ © ^ S ^ n - K -r (i /i T^c /j: I ^ i % ;i ^> n /-c o c D 
I C Tl-mWi L tz p L A T lcDcDNA75i>-y > N^yn-ycirL 

m U (D ^ it^ -Zr 7. ^ U-->i>'L/Co ya-ytl. p LAT 1 

5 0 0 n g. dNTP^fSiZi^rtt (^-U yij'-) 8 // 1 ^^tsM 
mitm5 0 u ] (DP CRRJtlzXKim^LtZo P C R S 9 5 °C 

15^. 4 2 -^C 2 5^ . 7 2 °C 3 :^ ;6Mi -i, Ht ^ ^ ;U ^ 2 5 ii- ^ ;U 
i.^. ^ i iz Mi Km ^ ^± IZ t ^ fz is^ 1 2 V iz 1 ji^ L fz c -f^ 

— ^ ^ -y \) y y( -{f - -> 3 >(s , 7" ■ ; ^' -r -tf ■ - -> e > /< -y 7 ^ 

-^(D^^ JV l^T I K>SJ^(i5 0%. 7^;l/^-©;^;^{i2xSSC 
s 1 % S D S -e ^T o Jg^ ^Ui ± iiE -x: © i [5] a T- * o o n^ti 

fzm'&L^ XD - y (D ^^H&(Di^^w.n^m^mm^zLx's^^L 

. pLATlci:<94>llbpSt^^^p->. pLAT2 1^f4/io 
C n ^ IS ^ij ^ . I£ ^ij # 6 jj^ o L L p L A T 2 1 t, r?f1 ^ ^ 

'^fzUK^ '^7 a — y-Tl' h ^ fzo 

"^MMn. ^^:S05^>^'-ajfeg>7->;USfe^#^Oc DN 
A (D^lfSL 

^ ^ > y -(DT iy jum$k^mm^ ^ - v-t^t^^^tih c dn 

A . p h h T 2 \ [tm^ / ^ - y Z3 Y' y ^ ^ ^ fi. fz )sb . if m T- 

© ^ O i6 {C c D N A © 5 ' * iffi ^ ^ Tf- ^ > K > ^ 

tU ^ 'i^^ m ^ ^ o ^ C T- . T le ® in 4' y -7 ^ - ^ ffl I > T . PC 
R^fTU. rjf1i^y^^->=3K>^pLAT2 l®cDNA®5' 
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(DmBi^mm(Dfzi6(Di^^mn aaca . jp.ifm-m^m^ ^ - ^ 

(Om^^i^^Sm^lMmmm BamHI IS IS ^{4 GGATCC ^5' ±»?t;6^i^ 
3' [S] {c ^ t; <i: -9 7=" If > ^ n T I. ^ o LAT-ATG -f ^ ^ ^ - ( 
: 31) 

5' AGTC GGATCC AACA A TG ACC ACC CTC CTC GAA TCC 3' 

Thr Thr Leu Leu Glu Ser 
PCR;RJo(d;pLAT2 I ^ ^ X i K*^l 0 0 n g ^mSl t L . 
LAT-ATGy5^-7-i^'J:J-2^5 0 Ong. ^^h^M^^W 
m 5 0 u ITPCRRj^Tx^^To/^o SJStiQ 5°C155-s 4 2°C2^ 
. 7 2 °C 3 55- -9- ^ yl/ ^ 1 0 If -r i> V ^ {C # 5 S 

J^:;^^^(C-r^/ci67 2 °C{C755-|^^L/co If'^tl/'cDNAifK-^ 
BamHI iEcoRI TtUSfL. 5 0 bpc7)DNAiffM-<£-iE]iRL/Co 

C ® D N A if ^ ^ X ^ - pBluescript II SK- ©BamH 

I t EcoRI -tf'1'h^l■t^y^?a-::l>^:''L. pLATPCRlliL 
/Co fua$|o]^{CLTpLATPCRl l^i^SK^iJ^i^^L. PC 
R Ji Xi^m^ ntz Z (D D N AWrn PLAT2 1 cDNA© 
5' t> EcoRI -t^-f h^TiIn]-c7)ie^iJ^4j-t>. LAT-AT 

cy^ ^ ^ - (Dmt^ / ^ - > ^ V y tw^xo^mB^^m^ofz 

© 1* IS ^ij . ^ a" S# « ^ ^ ^ i> ^ - ® *S {c g ni: $ij pg if ^ 
BamH I IS & ^ ^ t; ^ CD T- * § C i ^ 5S IS L /c o 
^i^fc. PLAT2 l©cDNA^55-®^iiSie^iJ^pGAT4 
©c DNA®±^SiS^iJ^^J6/cCD<i:[plllini:^i4T;{^^L/Co CCD c 
D N A ^^ 13 - K L T i M ^ T i 7 @^ @e ^ij (i . p SAT 2 
08. pGAT4. pCAT8. pGAT10 6s pPAT4 8{C 
>C^ LT. ^n^'n. 6 9%. 3 8%. 3 7%. 3 7%. \ % % <D 
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pLATPCRl l*Mi BamH I iEcoRl TlWm^tl^^S 5 0 b 
P<DDNAWrnt. PLAT2 l;b^^EcoRI t XholT: XJJWr L X m ^ 
ns*^l k h (DD N Amn t. i|-S^31^^^-pYE2 2m^Ba 
mHl t S^l \ -C ^ m L X m ^ n ^ ^ 8 kb(DDNAWrn^^^Y-iy 
3 > Lxm ihtl6-:/^ X i K^pYELAT2 1 t Lfzo ^iz^^ 
/Cct -5 {C. mmC 1 3 1 5^ZCD-f^xi KT-ff^Mfe^ Ls 7 •> ;b 
S fe^ i# ^ ^ 14 <^ igij ^ t /I o 

PYELAT2 1^2»AL/c^#-e(i. 2 4nmol 

i;i--r;l/-CoA*^^>l 9. 9nmo ]OT';I/7>f^-:^>3-7^:7 
i yb^'yl/n -> K 5 - jU a K©ii^;6<ISi6 tl o o T . 
pYELAT2 1{c^^n^^^Lfc^^^cDNA(i. T iy JUm 

pLATPCRl I BamH I t EcoRI T--Wif$n'5*^ 5 5 0 b 
pcDDNAmnt. p L A T 2 1 ^ EcoRI i Xho I TT »t L T ^# 

I k b CDDN Amn p B E G U S x ^BamHl tXho\xm 
itLxm ^tl^^^ I 1 kh(DDNAmn^^^Y-'>3>Lxm^ 
n^zr^ X i K^pBELAl lit /Co cn^^ciz^^fzyjmx 
Agro bacterium tumefacienceOAgl 0^(cJf^K$E^L. ^ — 

T i /< ^ ® ff^ M ^ {c fit L o 

Eifef!l24. 7 -> ;lx a ^ ^ ^ tc -r >g> ^ f» CD ft 

H ^ {C L T . T i ^ K le ^'J T I ^ ^ it ^ ® it e ^ ^ i 
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^ y" ^ V - ^ 7. i7 V - - > ^' -t ^ ^5 mi}< ±if ^ n ^ o z ^uit. 

t. ir ^ Bulk and RediPack GST Purification Modules (pharmaci 
a Biotech ) ^ffll^T>k:iiSTGAT4^>^^°^?g^:;^»%ii$-ti- 

(1) ^'(Dmm 

■^mm-^-cDT iy jvm^^mmAB'^(D^mi^ii. V c ex - 4 t- 

1 <&ffll.^/Co C©pGEX - 4 T - 1 ^ffll.^T^-yb^^;r>S - h 
^ > y ^ ^ - -if t (D ^ y ^ ^ ^ < 0 . ^ (D\^^' jV 9 ^ 

p G E X - 4 T - 1 ^ Sma 1 Xho IT- -ft: L ^^ . D N A :7' ^ > 7^ 
^>i>'4^-y h (SSifi (^) ) ^fflt^T¥/&*4S^LL/Co ^^-itl/c 
^4. 9kbODNAirK-^T;U:^';^^X>'T^--tfBAP C7 
5 (^Mit (1*) ) ^ffll^TJKLU>M^l:L/Co pGAT4^^I^< 
^ ^ - tc # ^£ -r ^ $|J PS ^ ^ S15 Sma 1 i Kpn 1 T L T n ^ 
1. 6kbODNAi?K-^luitic!:|5]L:J:-9(c^it*jii^l:L. fuizEO 
P G E X - 4 T - 1 ^Smal i XhoIT-i^^'fb L /clt^it^^iffi'fl: L /cgf5{i 
{-m<^1^;tT. pGEXGAT4^^||^L/Co EcoRI i Bgl 11 Tsm 
'fbLTpGAT4±CDcDNAi^'>'l-^^^>S-h^>X7i^ 
- -tr" ® IS] # [5] ;^ [S] ^ ^ C i 5t L o 

( 2 ) T iy jim^^mm(D:Kmmi^^i^ ^ 

pGEXGAT4-e;^iiffiJMl 0 9 ^W^nU^.LfZo i^mmcD 
ff^Mfel^^i UHanahan cD -iiiz fz ( J. Mo 1 . B i 0 1 . , 166, 557-, 1 
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983)o MM^i^ $ tlfzi^mm^T > h° ■> U > (1 0 0 u g y m \ ) 
:SlV^ 2 % JU Z3 - 7. ^ tS 2 X Y Ti^m. ( h 'J ^ h > 1 6 g . ^ - 
Xhi + X^^^ hi Og. i^{t^hU't7A5g<^l U-y h CD m 

®7K(c^*^L.7K^'^l:^^'J':7AT•pH^7. otciiM^^) 50 

Oml©T>t°->';> (1 0 0/ig/ml) S.a^'2%^';U:=i-X<^ 
^ t; 2 X Y T ±$ ilii {Cig « L . 3 7 °C T 3 B# Pa^ ±$ ft It . 0 . 1 M O I 
P T G ^ 4 4 0 // 1 C^t^mm I 0 m M ) ^ Sd L . $ JC 5 ^ TbI i§ « 
L/Co*ffilt> 10/zM©APMSF^^t;lxPBS (IM'ft^h 
2gs J^ft:7^7y':>A2. Og. •;>ig7K^ — ^h'J-^A 
1. 4 3g. U>^-7X*:^';':7A2. 4 5 g ^ I ^) y h Jl(D 
7K {c ?g 7&^ L /i ) 1 0 0 m 1 {CIS ® L o C O H 7§ 7^ ^ M ^ fiS 5?^ L 
It . 2 0 % h h > X - 1 0 0 ^ 5 m 1 C^^^Mm I %) ^IJU L fz 
o * 4^ T iP L ni: 3 0 ^ ^ L It . 1 2 0 0 0 r p m T- 1 0 
5^rB^ii^ll^L. 'i^ i> tlfzit^^ I 2ml®6M©Ureaicil®L^ 
m(D 2 X S D S > y Ji^^< y y 7 - ^m^X 9 0°C. S^PamSL 

T ^ U ;l/T i H\ iigli y 7U 5 % T ^ 'j ;UT i K : ATTO (W) BIO PH 
ORESISI 111 ) IZX^ML. 0. S m \ ■f-^'^MLfZo ^M^^S 
D S - ^^ U T 'J ;u 7 i K y ;u m ^ lij ( 5^ li y ;!/ i 0 % T ^ V 
T i H\ iii $i y 4 . 5 % T ^ U yu T ^ K ) T 5^ t/r L ^ . p G 
AT4©=i - K^'i>T->>'USfe^il^ii:'-;w^^;t>S - h 3 > 7. 
•7i^--tfOii^geM®Ai^$i-gl-r'5^^**^ 7 5 0 0 0 ® 

C®iS:^ (3. 2ml) ^Centricon 10 (ami cony:) TI-M^ L * «] 

0. 3 u g (Dm-^M^n^^mtzo z coun^ m^^x ^ balb/c 
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T -> S ^ H ^ O ^: a ^'^mn-t ^ ■! t:^<-T:^ So 

^ H ± CD ^IJ ffi pj tfe 

J£l ± O ct 9 C ^ {C I ^ T U > K Jfe ® ^ S ]^ T •> >'U S 
^^^^©c DNA®^ ^ - ^ y rRV^^^ c D 
N A O ±g » ^ij ® ^ ^ o o t ^ Si B i if -S T © ^ 

o C t iz X to . 55-ML/icDNA^<^#j^T->;b»IS^^^^ 
3 - K t" S ^> ® -e ab S C i ^ 5i ^. L o 

f ij ffl -r S c i -51 «g i ni: o o 

^fz. *:@f^y£tt^fijffl -r S C i: {C cfc «9 . ® 4^ T * 'E) C^ gS: 
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ie?'J#-f- (SEQ ID NO ) : 1 
myi\(Dm^ (SEQUENCE LENGTH ) : 1 7 0 3 
le^ijOS^ (SEQUENCE TYPE ) : (nucleic acid) 

m(Dm. (STRANDEDNESS) : ~:$im (double) 
h^^oi^- (TOPOLOGY) : itlit^c (linear) 
le^iJcDM^I (MOLECULE TYPE ) : cDNA to mRNA 
^^-f yf^-iz-T^^ ±1 JUni^^l (HYPOTHETICAL SEQUENCE ) : No 
T>5^-t>X (ANTI-SENSE) : No 
(ORIGINAL SOURCE ) 

(ORGANISM) : ';>K't7 (Gentiana triflora var. japon 
i ca ) 

m^(Dmm (TISSUE TYPE ) : (petal ) 

^1^<D^M (IMMEDIATE SOURCE) 

5 y 5 'J - (LIBRARY ) : cDNA 1 ibrary 

^ u - >^ (CLONE ) : pGAT4 
Se^iJ (SEQUENCE DESCRIPTION) 

TCATT ATG GAG CAA ATC CAA ATG GTG AAG GTT CTT GAA AAA TGC CAA 47 
Met Glu Gin He Gin Met Val Lys Val Leu Glu Lys Cys Gin 
-11 5 10 

GTl ACA CCA CCA TCT GAC ACA ACA GAT GTC GAG TTA TCG CTA CCC GTA 95 
Val Thr Pro Pro Ser Asp Thr Thr Asp Val Glu Leu Ser Leu Pro Val 

15 20 25 

ACA TTC TTC GAT ATC CCC TGG TTG CAC TTG AAT AAG ATG CAG TCC CTT 143 
Thr Phe Phe Asp lie Pro Trp Leu His Leu Asn Lys Met Gin Ser Leu 
30 35 40 45 
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CTG TTT TAC GAC TTT CCG TAG CCA AGA ACA CAT TTC TTG GAC ACT GTT 191 
Leu Phe Tyr Asp Phe Pro Tyr Pro Arg Thr His Phe Leu Asp Thr Val 

50 55 60 

ATC CCT AAT CTT AAG GCC TCT TTG TCT CTC ACT CTA AAA CAC TAC GTT 239 
lie Pro Asn Leu Lys Ala Ser Leu Ser Leu Thr Leu Lys His Tyr Val 

65 70 75 

CCG CTT AGC GGA AAT TTG TTG ATG CCG ATC AAA TCG GGC GAA ATG CCG 287 
Pro Leu Ser Gly Asn Leu Leu Met Pro lie Lys Ser Gly Glu Met Pro 

80 85 90 

AAG TTT CAG TAC TCC CGT GAT GAG GGC GAC TCG ATA ACT TTG ATC GTT 335 
Lys Phe Gin Tyr Ser Arg Asp Glu Gly Asp Ser He Thr Leu He Val 

95 100 105 

GCG GAG TCT GAC CAG GAT TTT GAC TAC CTT AAA GGT CAT CAA CTG GTA 383 
Ala Glu Ser Asp Gin Asp Phe Asp Tyr Leu Lys Gly His Gin Leu Val 
110 115 120 125 

GAT TCC AAT GAT TTG CAT GGC CTT TTT TAT GTT ATG CCA CGG GTT ATA 431 
Asp Ser Asn Asp Leu His Gly Leu Phe Tyr Val Met Pro Arg Val He 

130 135 140 

AGG ACC ATG CAA GAC TAT AAA GTG ATC CCG CTC GTA GCC GTG CAA GTA 479 
Arg Thr Met Gin Asp Tyr Lys Val He Pro Leu Val Ala Val Gin Val 

145 150 155 

ACC GTT TTT CCT AAC CGT GGC ATA GCC GTG GCT CTG ACG GCA CAT CAT 527 
Thr Val Phe Pro Asn Arg Gly He Ala Val Ala Leu Thr Ala His His 

160 165 170 

TCA ATT GCA GAT GCT AAA AGT TTT GTA ATG TTC ATC AAT GCT TGG GCC 575 
Ser He Ala Asp Ala Lys Ser Phe Val Met Phe He Asn Ala Trp Ala 
175 180 185 
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TAT ATT AAC AAA TTT GGC AAA GAC GCG GAC TTG TTG TCC GCG AAT CTT 623 
Tyr He Asn Lys Phe Gly Lys Asp Ala Asp Leu Leu Ser Ala Asn Leu 
190 195 200 205 

CTT CCA TCT TTC GAT AGA TCG ATA ATC AAA GAT CTG TAT GGC CTA GAG 671 
Leu Pro Ser Phe Asp Arg Ser He He Lys Asp Leu Tyr Gly Leu Glu 

210 215 220 

GAA ACA TTT TGG AAC GAA ATG CAA GAT GTT CTT GAA ATG TTC TCT AGA 719 
Glu Thr Phe Trp Asn Glu Met Gin Asp Val Leu Glu Met Phe Ser Arg 

225 230 235 

TTT GGA AGC AAA CCC OCT CGA TFC AAC AAG GTA CGA GCT ACA TAT GTC 767 
Phe Gly Ser Lys Pro Pro Arg Phe Asn Lys Val Arg Ala Thr Tyr Val 

240 245 250 

CTC TCC CTT GCT GAA ATC CAG AAG CTA AAG AAC AAA GTA CTG AAT CTC 815 
Leu Ser Leu Ala Glu He Gin Lys Leu Lys Asn Lys Val Leu Asn Leu 

255 260 265 

AGA GGA TCC GAA CCG ACA ATA CGT GTA ACG ACG TTC ACA ATG ACG TGT 863 
Arg Gly Ser Glu Pro Thr He Arg Val Thr Thr Phe Thr Met Thr Cys 
270 275 280 285 

GGA TAC GTA TGG ACA TGC ATG GTC AAA TCA AAA GAT GAC GTC GTA TCA 911 
Gly Tyr Val Trp Thr Cys Met Val Lys Ser Lys Asp Asp Val Val Ser 

290 295 300 

GAG GAA TCA TCG AAC GAC GAA AAT GAG CTC GAG TAC TTC AGT TTT ACA 959 
Glu Glu Ser Ser Asn Asp Glu Asn Glu Leu Glu Tyr Phe Ser Phe Thr 

305 310 315 

GCG GAT TGC CGA GGA CTT CTG ACG CCC CCG TGT CCG CCT AAC TAC TTT 1007 
Ala Asp Cys Arg Gly Leu Leu Thr Pro Pro Cys Pro Pro Asn Tyr Phe 
320 325 330 
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GGC AAC TGT CTT GCG TCA TGC GTT GCA AAA GCA ACA CAT AAA GAG TTA 1055 
Gly Asn Cys Leu Ala Ser Cys Val Ala Lys Ala Thr His Lys Glu Leu 

335 340 345 

GTT GGG GAT AAA GGG CTT CTT GTT GCA GTT GCA GCT ATT GGA GAA GCC 1103 
Val Gly Asp Lys Gly Leu Leu Val Ala Val Ala Ala lie Gly Glu Ala 
350 355 360 365 

ATT GAA AAG AGG TTG CAC AAC GAA AAA GGC GTT CTT GCA GAT GCA AAA 1151 
He Glu Lys Arg Leu His Asn Glu Lys Gly Val Leu Ala Asp Ala Lys 

370 375 380 

ACT TGG TTA TCG GAA TCT AAT GGA ATC CCT TCA AAA AGA TTT CTC GGG 1199 
Thr Trp Leu Ser Glu Ser Asn Gly lie Pro Ser Lys Arg Phe Leu Gly 

385 390 395 

ATT ACC GGA TCG CCT AAG TTC GAT TCG TAT GGT GTA GAT TTT GGA TGG 1247 
He Thr Gly Ser Pro Lys Phe Asp Ser Tyr Gly Val Asp Phe Gly Trp 

400 405 410 

GGA AAG CCT GCA AAA TTT GAC ATT ACC TCT GTT GAT TAT GCA GAA TTG 1295 
Gly Lys Pro Ala Lys Phe Asp He Thr Ser Val Asp Tyr Ala Glu Leu 

415 420 425 

ATT TAT GTG ATT CAG TCC AGG GAT TTT GAA AAA GGT GTG GAG AH GGA 1343 
He Tyr Val He Gin Ser Arg Asp Phe Glu Lys Gly Val Glu He Gly 
430 435 440 445 

GTA TCA TTG CCT AAG ATT CAT ATG GAT GCA TTT GCA AAA ATC TTT GAA 1391 
Val Ser Leu Pro Lys He His Met Asp Ala Phe Ala Lys He Phe Glu 

450 455 460 

GAA GGC TTT TGC TCT TTG TCA TAGTCTCTTT AATAGAACCA TATTTGCTGC 1442 
Glu Gly Phe Cys Ser Leu Ser 
465 468 
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AATAAAGTAC CAAGTCCTTT AGTAACACTA CACCAAACCC TACTTTCGAG GCGGGAACAC 1502 
CACAACGAGG nCAATCACT AGAAGGTTGT ACTTCATAAA TTCCAGAGGT CGAATATACA 1532 
CCGTTGTCCT CTGAAAAGTT GAACCTCACA CCTGACATGG TGTTACGATA GGTATTGTAT 1622 
AATGCCATTA TATACTTCCA TAAAGTATCC TATGCAATAG AGAACATGTT ATGTCmAA 1682 
AAAAAAAAAA AAAAAAAAAA A 1703 

ie^'J#-f- (SBQ ID NO ) : 2 

lE^iJOS^ (SEQUENCE LENGTH ) : 1 6 2 2 

le^ijCDM (SEQUENCE TYPE ) : i^M. (nucleic acid) 

mcDn (STRANDEDNESS) : Zl*!! (double) 
l^TTiai^- (TOPOLOGY) : m.mV( (linear) 

ie^ijOM^I (MOLECULE TYPE ) : cDNA to mRNA 

-tr 5^ 7^ ^ij (HYPOTHETICAL SEQUENCE ) : No 

7>5^-t?>X (ANTI-SENSE) : No 

T&M (ORIGINAL SOURCE ) 

^^^^ (ORGANISM) : 'j > ^ (Gentiana triflora var. japon 

i ca ) 

mf^(Dmm (tissue type ) : (petal ) 

^^<DmM (IMMEDIATE SOURCE) 

5 -r y 5 'j - ^ (LIBRARY ) : cDNA 1 ibrary 

^ D - >S (CLONE ) : pGATlOe 
K^iJ (SEQUENCE DESCRIPTION) 

GAACCATTGA ATCCAATTAA TCTGATTTAT TAAG ATG GCA GGA AAT TCC GAG 52 

Met Ala Gly Asn Ser GIu 
1 5 

GAT ATC AAA GTT CTT GAG AAA TGC CGT GTT GCG CCA CCA CCG GAC GCC 100 
Asp He Lys Val Leu GIu Lys Cys Arg Val Ala Pro Pro Pro Asp Ala 
10 15 20 



5 7 



wo 96/25500 PCT/JP96/00348 

GTC GCC GAG TTT ACA GTC CCA CTG TCG TTT TTC GAC ATG CGA TGG TTG 148 
Val Ala Glu Phe Thr Val Pro Leu Ser Phe Phe Asp Met Arg Trp Leu 

25 30 35 

ATC TCT GAT GCA GAA CAC CAT CTG CAT TTC TAC AGA TTC CGC CAT CCT 196 
He Ser Asp Ala Glu His His Leu His Phe Tyr Arg Phe Arg His Pro 

40 45 50 

TGT CCC AAC TCT AAA TTT ATC ATT TCA TCC ATT AAA TCG TCC CTT TCC 244 
Cys Pro Asn Ser Lys Phe He He Ser Ser He Lys Ser Ser Leu Ser 
55 60 65 70 

CTT GTT CTC AAA CAC TTT CTT CCG TTA GCC GGG AAT TTG ATT TGG CCG 292 
Leu Val Leu Lys His Phe Leu Pro Leu Ala Gly Asn Leu He Trp Pro 

75 80 85 

GTA GAT TCC TCC GAT AGA ATG CCG GAG TTG CGT TAC AAG AAA GGG GAC 340 
Val Asp Ser Ser Asp Arg Met Pro Glu Leu Arg Tyr Lys Lys Gly Asp 

90 95 100 

TCC GTT TCT TTA ACA ATT GCA GAA TCG AGC ATG GAT TTT GAT TAT CTC 388 
Ser Val Ser Leu Thr He Ala Glu Ser Ser Met Asp Phe Asp Tyr Leu 

105 110 115 

GCC GGA GAT CAT CAG AGG GAT TCT TAT AAA TTC AAC GAT TTG ATT CCG 436 
Ala Gly Asp His Gin Arg Asp Ser Tyr Lys Phe Asn Asp Leu He Pro 

120 125 130 

CAG CTG CCA GAA CCG ATT GTA ACC TCC GGC GAC GAA GTA TTA CCA CTT 484 
Gin Leu Pro Glu Pro He Val Thr Ser Gly Asp Glu Val Leu Pro Leu 
135 140 145 150 

TTT GCT TTA CAG GTG ACG GTG TTC TCC AAC ACC GGT ATA TGC ATT GGA 532 
Phe Ala Leu Gin Val Thr Val Phe Ser Asn Thr Gly He Cys He Gly 
155 160 165 
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CGC AAT CTT CAT CAA GTT CTT GGT GAT GCC AGT TCT TTT CTG CAT TTT 580 
Arg Asn Leu His Gin Val Leu Gly Asp Ala Ser Ser Phe Leu His Phe 

170 175 180 

AAT AAA TTA TGG GTT TTG GTT GAC AAA TCC AAT GGA GAT TCA TTA AAG 628 
Asn Lys Leu Trp Val Leu Val Asp Lys Ser Asn Gly Asp Ser Leu Lys 

185 190 195 

nC CTT CCA CTT TCT TCT CTA CCT ATG TAC GAC AGA TCT GTG GTG CAA 676 
Phe Leu Pro Leu Ser Ser Leu Pro Met Tyr Asp Arg Ser Val Val Gin 

200 205 210 

uni oort ill urti ttii tui LUA AAA ATU TAC AAT GAA AGA AAA CTG CTC 724 
Asp Pro Phe His lie Arg Arg Lys Leu Tyr Asn Glu Arg Lys Leu Leu 
215 220 225 230 

AAA TCT CAG GGC ACA CCT ACT GTT CTA AAT CCA GCA ATT TCT AAA GAT 772 
Lys Ser Gin Gly Thr Pro Thr Val Leu Asn Pro Ala He Ser Lys Asp 

235 240 245 

GAA GTT CGA GCC ACC TTC ATC CTA CAC CCT ATT GAT ATC ATG AAG CTC 820 
Glu Val Arg Ala Thr Phe He Leu His Pro He Asp He Met Lys Leu 

250 255 260 

AAG AAA TTC ATT TCG TCA AAA AAT CGC AAC TTA ACC GGT AGT AGT AAT 868 
Lys Lys Phe He Ser Ser Lys Asn Arg Asn Leu Thr Gly Ser Ser Asn 

265 270 275 

TAT AAT CTG TCA ACT TTC ACG GTG ACA TCT GCA CTG ATC TGG ACA TGC 916 
Tyr Asn Leu Ser Thr Phe Thr Val Thr Ser Ala Leu He Trp Thr Cys 

280 285 290 

TTG TCG AAA TCA TTA GAC ACC GTC GTA AGA GAG AAG GTG GAA GAG GAT 964 
Leu Ser Lys Ser Leu Asp Thr Val Val Arg Glu Lys Val Glu Glu Asp 
295 300 305 310 
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AAA CAT GCA GCA AAC TTA TGT OCT TTC ATC AAC TGC CGA CAA OCT TTT 1012 
Lys His Ala Ala Asn Leu Cys Ala Phe lie Asn Cys Arg Gin Arg Phe 

315 320 325 

GOT CCG CCG ATA COT CAA AAT TAC TTT GGA AAT TGC ATA GTG CCT TGT 1060 
Ala Pro Pro lie Pro Gin Asn Tyr Phe Gly Asn Cys lie Val Pro Cys 

330 335 340 

ATG GTG GGA TCG ACT CAT GAG CAA CTT GTA GGA AAT GAA GGG TTG TCG 1108 
Met Val Gly Ser Thr His Glu Gin Leu Val Gly Asn Glu Gly Leu Ser 

345 350 355 

GTA GCT GCA ACC GCC ATC GGA GAT GCT ATC CAT AAG AGG TTA CAT GAC 1156 
Val Ala Ala Thr Ala lie Gly Asp Ala He His Lys Arg Leu His Asp 

360 365 370 

TAC GAA GGA ATT CTG AGA GGA GAT TGG ATA TCG CCG CCC CGA TCA ACA 1204 
Tyr Glu Gly He Leu Arg Gly Asp Trp He Ser Pro Pro Arg Ser Thr 
375 380 385 390 

TCT GCG GCA CCA AGG TCG ACG CTC ATT TAT GTC GTT GGA TCC GCA CAA 1252 
Ser Ala Ala Pro Arg Ser Thr Leu He Tyr Val Val Gly Ser Ala Gin 

395 400 405 

CGC AAT GTG CAT GAT TTT GAT GCA GAT TTT GGT TGG GGA AAG CTT GAA 1300 
Arg Asn Val His Asp Phe Asp Ala Asp Phe Gly Trp Gly Lys Leu Glu 

410 415 420 

AAG CAT GAA TCT GTT TCA ACT AAT CCT TCG GCA ACA CTA ATT TTG ATC 1348 
Lys His Glu Ser Val Ser Thr Asp Pro Ser Ala Thr Leu He Leu He 

425 430 435 

TCT CGG TCC AGA AGA TTT AAA GGA GCA CH GAG CTT GGC ATT TCT TTG 1396 
Ser Arg Ser Arg Arg Phe Lys Gly Ala Leu Glu Leu Gly He Ser Leu 
440 445 450 
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CCT AAG AAT AGG ATG GAG GCA TTT GCC AGO ATT TTT ACG AAT TTC ATC 1444 
Pro Lys Asn Arg Met Asp Ala Phe Ala Thr lie Phe Thr Asn Phe lie 
455 460 465 470 

AAT AGT CTC CAT GTG AGG AGO CCT TTG TAAGAAAAAA GTGGTATCAA 1491 
Asn Ser Leu His Val Arg Ser Pro Leu 
475 479 
TGTATAAAAA AGACAGACAA GTTATGATGC AACAAATGTT TTAGGAGATT ACAAATCCAT 1551 
GGGAAGATGT ATCAAACTCA TCTCTCTATA TATATATAH CAATTGTTTT AAAAAAAAAA 1611 
AAAAAAAAAA A 1622 
rd^iJ#-% (SEQ ID NO ) : 3 
le^ijCg^ (SEQUENCE LENGTH ) : 1 6 0 5 
m.n<Dm (sequence type ) : mm (nucleic acid) 
m(Dm. (STRANDEDNESS) : (double) 
hyf^uiy- (TOPOLOGY) : iSMt^ (linear) 
K^IJCDM*! (MOLECULE TYPE ) : cDNA to mRNA 

-t 7" ^ ;HS (HYPOTHETICAL SEQUENCE ) : No 
T>^-b>X (ANTI-SENSE) : No 
ii^m (ORIGINAL SOURCE ) 

(ORGANISM) : ^^^^T (Petunia hybrida ) 
m.m(Dmm (tissue type ) : (petal ) 

W-^CDBM (IMMEDIATE SOURCE) 

^ ^ y'^ U - S (LIBRARY ) : cDNA library 
C7 a - >Z (CLONE ) : pPAT48 
iS^iJ (SEQUENCE DESCRIPTION) 

TGTCGACGAA ATCCATTTCA TTTCCTCTTC TTTCTTGTTT TTCTAATTTC GTCATCATTG 60 
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TTATCC ATG GCA GGT GAA GTA GCA AAA CAA GAA GTT ACA AAA GTG AAA 108 
Met Ala Gly Glu Val Ala Lys Gin Glu Val Thr Lys Val Lys 
1 5 10 

GTC CTG AAA AAA ACA AAC GTG AAA CCA CAT AAA CCA CTA GGA AAA AAA 156 
Val Leu Lys Lys Thr Asn Val Lys Pro His Lys Pro Leu Gly Lys Lys 
15 20 25 30 

GAG TGT CAA TTG GTA ACA TTT GAT CTT CCT TAC CTA GCT TTC TAT TAC 204 
Glu Cys Gin Leu Val Thr Phe Asp Leu Pro Tyr Leu Ala Phe Tyr Tyr 

35 40 45 

AAC CAA AAA TTT CTC ATC TAT AAA GGT GCT GAA AAC TTT GAC GAG ACG 252 
Asn Gin Lys Phe Leu He Tyr Lys Gly Ala Glu Asn Phe Asp Glu Thr 

50 55 60 

GTG GAA AAA ATT AAA GAT GGA CTG GCC TTA GTA TTG GTG GAT TTC TAT 300 
Val Glu Lys He Lys Asp Gly Leu Ala Leu Val Leu Val Asp Phe Tyr 

65 70 75 

CAA CTA GCT GGG AAA CTT GGA AAA GAT GAA GAA GGG GTT TIC AGG GTG 348 
Gin Leu Ala Gly Lys Leu Gly Lys Asp Glu Glu Gly Val Phe Arg Val 

80 85 90 

GAA TAC GAC GAT GAC ATG GAT GGT GTA GAG GTG ACA GTG GCT GTT GCA 396 
Glu Tyr Asp Asp Asp Met Asp Gly Val Glu Val Thr Val Ala Val Ala 
95 100 105 110 

GAA GAG ATA GAA GTT GCA GAT CTT ACT GAT GAA GAA GGC ACC ACC AAA 444 
Glu Glu He Glu Val Ala Asp Leu Thr Asp Glu Glu Gly Thr Thr Lys 

115 120 125 

TTC CAG GAC TTG ATT CCT TGT AAT AAA ATC TTG AAT TTG GAA GGG CTT 492 
Phe Gin Asp Leu He Pro Cys Asn Lys He Leu Asn Leu Glu Gly Leu 
130 135 140 
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CAT CGC CCT CTT CTA GCT GTG CAG CTC ACC AAG CTC AAG GAC GGG CTC 540 
His Arg Pro Leu Leu Ala Val Gin Leu Thr Lys Leu Lys Asp Gly Leu 

145 150 155 

ACC ATG GGA TTA GCA TTT AAC CAT GCT GTG CTG GAT GGT ACT TCG ACG 588 
Thr Met Gly Leu Ala Phe Asn His Ala Val Leu Asp Gly Thr Ser Thr 

160 165 170 

TGG CAC TTT ATG ACC TCG TGG TCC GAG CTT TGC TGT GGG TCC ACC TCA 636 
Trp His Phe Met Thr Ser Trp Ser Glu Leu Cys Cys Gly Ser Thr Ser 
1'75 180 185 190 

ATT TOT GTG CCA CCA TTC CTT GAA CGA ACC AAG GCT CGT AAC ACT CGA 684 
He Ser Val Pro Pro Phe Leu Glu Arg Thr Lys Ala Arg Asn Thr Arg 

195 200 205 

GTC AAG CTC AAC CTC TCT CAA CCA TCA GAT GCA CCC GAA CAT GCT AAG 732 
Val Lys Leu Asn Leu Ser Gin Pro Ser Asp Ala Pro Glu His Ala Lys 

210 215 220 

TCA GCA ACC AAC GGT GAT GTC CCG GCC AAC GTA GAC CCA CCT CTT CGC 780 
Ser Ala Thr Asn Gly Asp Val Pro Ala Asn Val Asp Pro Pro Leu Arg 

225 230 235 

GAA AGA GTA TTC AAG TTC TCC GAG TTA GCA AH GAC AAA ATC AAG TCA 828 
Glu Arg Val Phe Lys Phe Ser Glu Leu Ala He Asp Lys He Lys Ser 

240 245 250 

ACA GTC AAT GCC AAC TCA GGA GAG ACG CCA TTC TCC ACA TTC CAA TCA 876 
Thr Val Asn Ala Asn Ser Gly Glu Thr Pro Phe Ser Thr Phe Gin Ser 
255 260 265 270 

CTC TCC GCA CAC GTG TGG CTA GCC GTC ACA CGT GCG CGC CAA CTC AAG 924 
Leu Ser Ala His Val Trp Leu Ala Val Thr Arg Ala Arg Gin Leu Lys 
275 280 285 
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CCC GAG GAC TAC ACT GTG TAC ACT GTG TTT GCT GAT TGC AGG AAA AGG 972 
Pro Glu Asp Tyr Thr Val Tyr Thr Val Phe Ala Asp Cys Arg Lys Arg 

290 295 300 

GTT GAT CCT CCA ATG CCA GAA AGT TAC TTC GGC AAC CTA ATT CAG GCA 1020 
Val Asp Pro Pro Met Pro Glu Ser Tyr Phe Gly Asn Leu He Gin Ala 

305 310 315 

ATT TTC ACA GTG ACC GCG GCA GGT TTG TTA CTA GCA AGC CCG ATC GAG 1068 
lie Phe Thr Val Thr Ala Ala Gly Leu Leu Leu Ala Ser Pro He Glu 

320 325 330 

TTC GCT GGT GGG ATG ATA CAA CAA GCG ATC GTG AAG CAT GAC GCT AAG 1116 
Phe Ala Gly Gly Met He Gin Gin Ala He Val Lys His Asp Ala Lys 
335 340 345 350 

GCC ATT GAT GAA AGA AAC AAG GAG TGG GAG AGC AAC CCG AAG ATC TTT 1164 
Ala He Asp Glu Arg Asn Lys Glu Trp Glu Ser Asn Pro Lys He Phe 

355 360 365 

CAG TAC AAA GAT GCT GGA GTG AAC TGT GTT GCT GTT GGA AGT TCG CCA 1212 
Gin Tyr Lys Asp Ala Gly Val Asn Cys Val Ala Val Gly Ser Ser Pro 

370 375 380 

AGG TTC AAG GTT TAC GAC GTG GAT TTT GGA TGG GGA AAG CCA GAG AGT 1260 
Arg Phe Lys Val Tyr Asp Val Asp Phe Gly Trp Gly Lys Pro Glu Ser 

385 390 395 

GTG AGG AGT GGT TCG AAC AAT AGG TTT GAT GGA ATG GTG TAT TTG TAC 1308 
Val Arg Ser Gly Ser Asn Asn Arg Phe Asp Gly Met Val Tyr Leu Tyr 

400 405 410 

CAA GGC AAA AAT GGA GGA AGA AGC ATT GAT GTG GAG ATT AGT TTG GAA 1356 
Gin Gly Lys Asn Gly Gly Arg Ser He Asp Val Glu He Ser Leu Glu 
415 420 425 430 
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GCA AAT GCT ATG GAG AGG TTG GAG AAA GAT AAA GAG TTC CTC ATG GAA 1404 
Ala Asn Ala Met Glu Arg Leu Glu Lys Asp Lys Glu Phe Leu Met Glu 

435 440 445 

ACT GCT TAATTTGCTT AGCTTGGACT CAACTGGCTA CACTTTATTT ATGAGCTGCT 1460 
Thr Ala 

ATGACTCACA TGCATGTATG TTTATTTTTT nCGAGGGGT TCTTTCCTTT TAnGTTTTC 1520 
TATGTTTTTT CTTTCTTGTA CGTTATGAAG AGAAACCGAG TATAAAGGAA TAATGTTTTC 1580 
AGTTATTAAA AAAAAAAAAA AAAAA 1605 
ie^'J#-^ (SEQ ID NO ) : 4 
iET'j®:!? (SEQUENCE LENGTH ) : 1 4 7 9 
le^iJ^M (SEQUENCE TYPE ) : (nucleic acid) 

m<Dl^ (STRANDEDNESS) : (double) 
H^fto-^^- (TOPOLOGY) : illl^^ (linear) 
iS^iJ®a*I (MOLECULE TYPE ) : cDNA to mRNA 

-< -^^-^T- ^ ti )VW.n (HYPOTHETICAL SEQUENCE ) : No 
T>f--tr>:^ (ANTI-SENSE) : No 
(ORIGINAL SOURCE ) 

(ORGANISM) : ~> V (Perilla ocimoides ) 
la^Oft^ (TISSUE TYPE ) : m (leaf) 
M.^(DmM (IMMEDIATE SOURCE) 

^ -f 7- ^ y - ^ (LIBRARY ) :cDNA library 
^ □ - >:g (CLONE ) : pSAT208 
le^ij (SEQUENCE DESCRIPTION) 

CC GTG ATC GAA ACG TGT AGA GTT GGG CCG'CCG CCG GAC TCG GTG GCG 47 
Val lie Glu Thr Cys Arg Val Gly Pro Pro Pro Asp Ser Val Ala 
1 5 10 15 
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GAG CAA TCG GTG CCG CTC ACA TTC TTC GAC ATG ACG TGG CTG CAT TTT 95 
Glu Gin Ser Val Pro Leu Thr Phe Phe Asp Met Thr Trp Leu His Phe 

20 25 30 

CAT CCC ATG CTT CAG CTC CTC TTC TAC GAA TTC CCT TGT TCC AAG CAA 143 
His Pro Met Leu Gin Leu Leu Phe Tyr Glu Phe Pro Cys Ser Lys Gin 

35 40 45 

CAT TTT TCA GAA TCC ATC GTT CCA AAA CTC AAA CAA TCT CTC TCT AAA 191 
His Phe Ser Glu Ser He Val Pro Lys Leu Lys Gin Ser Leu Ser Lys 

50 55 60 

ACT CTC ATA CAC TTC TTC CCT CTC TCA TGC AAT TTA ATC TAC CCT TCA 239 
Thr Leu He His Phe Phe Pro Leu Ser Cys Asn Leu He Tyr Pro Ser 

65 70 75 

TCC CCG GAG AAA ATG CCG GAG TTT CGG TAT CTA TCC GGG GAC TCG GTT 287 
Ser Pro Glu Lys Met Pro Glu Phe Arg Tyr Leu Ser Gly Asp Ser Val 
80 85 90 95 

TCT TTC ACC ATC GCA GAA TCT AGC GAC GAC TTC GAT GAT CTC GTC GGA 335 
Ser Phe Thr He Ala Glu Ser Ser Asp Asp Phe Asp Asp Leu Val Gly 

100 105 110 

AAT CGT CCA GAA TCT CCC GTT AGG CTC TAC AAC TTT GTC CCT AAA TTG 383 
Asn Arg Pro Glu Ser Pro Val Arg Leu Tyr Asn Phe Val Pro Lys Leu 

115 120 125 

CCG CCC ATT GTC GAA GAA TCC GAT AGA AAA CTC TTC CAA GTT TTC GCC 431 
Pro Pro He Val Glu Glu Ser Asp Arg Lys Leu Phe Gin Val Phe Ala 

130 135 140 

GTG CAG GTG ACT CTT TTC CCA GGC CGA GGC GTC GGT ATT GGA ATA GCA 479 
Val Gin Val Thr Leu Phe Pro Gly Arg Gly Val Gly He Gly He Ala 
145 150 155 
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ACG CAT CAC ACC GTT AGC GAC GCC COG TCG TTT CTC GCG TTT ATA AGG 527 

Thr His His Thr Val Ser Asp Ala Pro Ser Plie Leu Ala Phe He Thr 

160 165 170 175 

GOT TGG TOT TCA ATG AGC AAA CAC ATT GAA AAT GAA GAT GAA GAT GAA 575 

Ala Trp Ser Ser Met Ser Lys His He Glu Asn Glu Asp Glu Asp Glu 

180 185 190 

GAA TTT AAA TCT TTG CCA GTT TTC GAT AGA TCC GTC ATA AAA TAT CCG 623 
Glu Phe Lys Ser Leu Pro Val Phe Asp Arg Ser Val He Lys Tyr Pro 

195 200 205 

ACG AAA TTT GAC TCC ATT TAT TGG AGA AAC GCG CTA AAA TTT CCT TTG 671 
Thr Lys Phe Asp Ser He Tyr Trp Arg Asn Ala Leu Lys Phe Pro Leu 

210 215 220 

CAA TCT CGT CAT CCC TCA TTA CCG ACG GAC CGC ATT CGA ACC ACG TTC 719 
Gin Ser Arg His Pro Ser Leu Pro Thr Asp Arg He Arg Thr Thr Phe 

225 230 235 

GTT TTC ACC CAA TCC AAA ATT AAG AAA TTG AAG GGT TGG ATT CAG TCC 767 
Val Phe Thr Gin Ser Lys He Lys Lys Leu Lys Gly Trp He Gin Ser 
240 245 250 255 

AGA GTT CCA ACT TTA GTC CAT CTC TCA TCT TTT GTA GCG ATT GCA GCT 815 
Arg Val Pro Ser Leu Val His Leu Ser Ser Phe Val Ala He Ala Ala 

260 265 270 

TAT ATG TGG GCT GGC ATA ACG AAA TCA TTC ACA GCA GAT GAA GAC CAA 863 
Tyr Met Trp Ala Gly He Thr Lys Ser Phe Thr Ala Asp Glu Asp Gin 

275 280 285 

GAC AAC GAG GAT GCA TTT TTC TTG ATT CCG GTC GAT CTA AGG CCA CGA 911 
Asp Asn Glu Asp Ala Phe Phe Leu He Pro Val Asp Leu Arg Pro Arg 
290 295 300 



6 7 



wo 96/25500 



PCT/JP96/00348 



TTA GAT CCG CCG GTT CCT GAA AAT TAG TTC GGG AAC TOO TTA TCG TAG 959 

Leu Asp Pro Pro Val Pro Glu Asn Tyr Phe Gly Asn Cys Leu Ser Tyr 

305 310 315 

GGG CTG CCG AGA ATG CGG CGG CGA GAG CTG GTG GGA GAG AAA GGG GTG 1007 

Ala Leu Pro Arg Met Arg Arg Arg Glu Leu Val Gly Glu Lys Gly Val 

320 325 330 335 

TTT CTG GCA GCT GAG GTA ATC GGG GGG GAG ATA AAA AAA AGG ATC AAC 1055 

Phe Leu Ala Ala Glu Val lie Ala Ala Glu He Lys Lys Arg lie Asn 

340 345 350 

GAG AAG AGA ATA TTA GAA ACG GTG GAG AAA TGG TCG CCG GAG ATT CGT 1103 

Asp Lys Arg He Leu Glu Thr Val Glu Lys Trp Ser Pro Glu He Arg 

355 360 365 

AAA GCG TTG CAG AAA TCA TAT TTT TCG GTG GCA GGA TCG AGC AAG GTA 1151 

Lys Ala Leu Gin Lys Ser Tyr Phe Ser Val Ala Gly Ser Ser Lys Leu 

370 375 380 

GAT GTT TAG GGT GCA GAT TTT GGA TGG GGG AAG GCG AGA AAG CAA GAA 1199 

Asp Leu Tyr Gly Ala Asp Phe Gly Trp Gly Lys Ala Arg Lys Gin Glu 

385 390 395 

ATA TTG TCG ATT GAT GGG GAG AAA TAT GCA ATG ACR CTT TGT AAA GCC 1247 

He Leu Ser He Asp Gly Glu Lys Tyr Ala Met Thr Leu Cys Lys Ala 

400 405 410 415 

AGG GAT TTC GAA GGA GGA TTG GAG GTT TGG TTG TCT TTG CCT AAG GAC 1295 

Arg Asp Phe Glu Gly Gly Leu Glu Val Cys Leu Ser Leu Pro Lys Asp 

420 425 430 

AAA ATG GAT GCT TTT GCT GCT TAT TTT TCA CTG GGA ATT AAT GGT 1340 

Lys Met Asp Ala Phe Ala Ala Tyr Phe Ser Leu Gly He Asn Gly 

435 440 446 
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TAATAAATGT ATCTAAHAA ACTAATATTA TTATGTAACA ATTAAnAAG TGTTGAGTAA 1400 
CGTGAAGAAT AATCCCTATT ATATATTTAT GATTTGGTTC AAATAAAGTG TAAAGCCTCT 1460 
TGAAAAAAAA AAAAAAAAA I479 
iS?'J#-§- (SBQ ID NO ) : 5 
nimcDM:^ (SEQUENCE LENGTH ) : 1 5 0 8 
le^iJOM (SEQUENCE TYPE ) : (nucleic acid) 

mcDWl. (STRANDEDNESS) : Zl^^fl (double) 
hrf.niy- (TOPOLOGY) rfill^t^ (linear) 
m^i\(Dmm (MOLECULE TYPE ) : cDNA to mRNA 
^^ ^' ;f; -tr 7^ ^ ti JUmn (HYPOTHETICAL SEQUENCE ) : No 
T>5^-tr>x (ANTI-SENSE) : No 
i^M (ORIGINAL SOURCE ) 

(ORGANISM) :if^T>';T (Senecio cruentus) 
m'^(Dnm (tissue type ) TE# (petal ) 
M^CDj^m (IMMEDIATE SOURCE) 

5 ^ 'J -ig (LIBRARY ) : cDNA library 

^ n - > ^ (CLONE ) : pCATS 
SE^iJ (SEQUENCE DESCRIPTION) 

TG AAC ATT CTC GAA CAT GCC CGA ATA TCG GCC CCC TCG GGC ACC ATC 47 
Asn He Leu GIu His Ala Arg He Ser Ala Pro Ser Gly Thr He 
15 10 15 

GGC CAT CGC TCG TTA TCT CTT ACT TTC TIC GAC ATT ACT TGG CTA CTC 95 
Gly His Arg Ser Leu Ser Leu Thr Phe Phe Asp He Thr Trp Leu Leu 

20 25 30 

TTC CCT CCG GTC CAC CAT CH TTC TTC TAT GAC TTT CCA CAT TCT AAA 143 
Phe Pro Pro Val His His Leu Phe Phe Tyr Asp Phe Pro His Ser Lys 
35 40 45 
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TCC CAT TTC ATG GAC ACT ATT GTT CCC AGG CTA AAA CAA TCT TTA TCG 191 
Ser His Phe Met Asp Thr lie Val Pro Arg Leu Lys Gin Ser Leu Ser 

50 55 60 

GTC ACT CTT CAA CAT TTT TTC CCG TTT GCT AGT AAT TTG ATT GTA TTT 239 
Val Thr Leu Gin His Phe Phe Pro Phe Ala Ser Asn Leu lie Val Phe 

65 70 75 

CCT AAC ACT GAT GGT TCG GGT TTT AAT AAA AAA CCA GAA ATA AAA CAC 287 
Pro Asn Thr Asp Gly Ser Gly Phe Asn Lys Lys Pro Glu He Lys His 
80 85 90 95 

GTT GAA GGT GAT TCT GTT GTG GTT ACT TTT GCA GAA TGT TGT CTT GAC 335 
Val Glu Gly Asp Ser Val Val Val Thr Phe Ala Glu Cys Cys Leu Asp 

100 105 110 

TTT AAT AAT TTG ACA GGA AAT CAT CCT CGA AAA TGT GAA AAC TH TAT 383 
Phe Asn Asn Leu Thr Gly Asn His Pro Arg Lys Cys Glu Asn Phe Tyr 

115 120 125 

CCA CTT GTA CCT TCA TTG GGA AAT GCA ATC AAA TTA TGT GAT TGC GTC 431 
Pro Leu Val Pro Ser Leu Gly Asn Ala lie Lys Leu Cys Asp Cys Val 

130 135 140 

ACG GTC CCA CTT TTT TCA CTT CAA GTG ACG TTT TTT CCG GGC TCG GGT 479 
Thr Val Pro Leu Phe Ser Leu Gin Val Thr Phe Phe Pro Gly Ser Gly 

145 150 155 

ATA TCA CTA GGA ATG ACG AAT CAT CAT AGC CTT GGT GAC GCT AGC ACG 527 
lie Ser Leu Gly Met Thr Asn His His Ser Leu Gly Asp Ala Ser Thr 
160 165 170 175 

CGG TTC AAC TTT TTG AAA GGG TGG ACT TCG ATT ATT CAA TCT GGT GTA 575 
Arg Phe Asn Phe Leu Lys Gly Trp Thr Ser He He Gin Ser Gly Val 
180 185 190 
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GAT CGG TCT TTT TTA ACG AAA GGA TCT CCA CCG GTT TTT GAT AGA TTG 623 
Asp Arg Ser Phe Leu Thr Lys Gly Ser Pro Pro Val Phe Asp. Arg Leu 

195 200 205 

AH AAC ATC CCA CAT TTA GAT GAA AAT AAG TTG AGA CAT ACA AGG CTC 671 
lie Asn lie Pro His Leu Asp Glu Asn Lys Leu Arg His Thr Arg Leu 

210 215 220 

GAA ACT TTT TAT AAA CCT TCG AGC CTT GTT GGT CCC ACT GAT AAA GTT 719 
Glu Ser Phe Tyr Lys Pro Ser Ser Leu Val Gly Pro Thr Asp Lys Val 

225 230 235 

CGG TCA ACG TTT GTG TTG ACC CGA ACT AAT ATC AAT CTA CTA AAG AAA 767 
Arg Ser Thr Phe Val Leu Thr Arg Thr Asn He Asn Leu Leu Lys Lys 
240 245 250 255 

AAG GTC TTA ACC CAA GTG CCA AAC TTG GAG TAC ATG TCA TCT TTT ACG 815 
Lys Val Leu Thr Gin Val Pro Asn Leu Glu Tyr Met Ser Ser Phe Thr 

260 265 270 

GTA ACT TGT GGT TAT ATA TGG ACT TGC ATA GCG AAA TCA CTC GTA AAA 863 
Val Thr Cys Gly Tyr lie Trp Ser Cys He Ala Lys Ser Leu Val Lys 

275 280 285 

ATA GGA GAA AGA AAG GGC GAA GAC GAG TTA GAA CAG TTC ATA ATC ACC 911 
He Gly Glu Arg Lys Gly Glu Asp Glu Leu Glu Gin Phe He He Thr 

290 295 300 

ATT GAT TGT CGA TCT CGT CTT GAT CCA CCA ATT CCC ACA GCC TAC TTT 959 
He Asp Cys Arg Ser Arg Leu Asp Pro Pro He Pro Thr Ala Tyr Phe 

305 310 315 

GGT AAC TGT GGT GCA CCA TGT GTC CCG ACC TTA AAA AAT GTC GTT TTG 1007 
Gly Asn Cys Gly Ala Pro Cys Val Pro Thr Leu Lys Asn Val Val Leu 
320 325 330 335 
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ACT AGC GAA AAT GGG TAT GCA CTT GGT GCT AAA GTA ATT GGA GAG TCT 1055 
Thr Ser Clu Asn Gly Tyr Ala Leu Gly Ala Lys Val lie Gly Glu Ser 

340 345 350 

ATA TGC AAA ATG ATA TAT AAT AAG GAC GGA ATC TIG AAA GAT GCC GCG 1103 
He Cys Lys Met lie Tyr Asn Lys Asp Gly lie Leu Lys Asp Ala Ala 

355 360 365 

AGA TGG CAT GAA CCT TTC ATG ATC CCG GCT AGG AAG ATT GGT GTT GCT 1151 
Arg Trp His Glu Pro Phe Met He Pro Ala Arg Lys He Gly Val Ala 

370 375 380 

GGT ACA CCT AAG CTC AAC TTG TAC GAC TTT GAT HT GGG TGG GGG AAG 1199 
Gly Thr Pro Lys Leu Asn Leu Tyr Asp Phe Asp Phe Gly Trp Gly Lys 

385 390 395 

CCG ATA AAG TAT GAG ACT GTT TCA ATA GAC TAT AAT ACG TCG ATT TCT 1247 
Pro He Lys Tyr Glu Thr Val Ser He Asp Tyr Asn Thr Ser He Ser 
400 405 410 415 

ATA AAT GCA AGC AAA ACA TCA GCA CAA GAT CTT GAA ATT GGA TTG AGT 1295 
He Asn Ala Ser Lys Thr Ser Ala Gin Asp Leu Glu He Gly Leu Ser 

420 425 430 

CTA CCG AGT ATG CAA ATG GAG GCG TTT TCT AGC ATC TTT GAT GAA GGA 1343 
Leu Pro Ser Met Gin Met Glu Ala Phe Ser Ser He Phe Asp Glu Gly 

435 440 445 

TTA GAG AGT CAA GTT TCA TTG TAGATCATCG TCCCCTTTTT GTGTGCATCA 1394 
Leu Glu Ser Gin Val Ser Leu 
450 454 
AGTTTCTGTC GTTTTTATGA GTTGCCACTG TTCTATTCTT TAAGTATACC TTTCGACTAT 1454 
GTTTTGAAGA TGCAACGATA TAAAATGAAA AAAAAAAAAA AAAAAAAAAA AAAA 1508 
le^iJH-^ (SEQ ID NO ) : 6 
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M?.^i\<DM:^ (SEQUENCE LENGTH ) : 1 5 2 1 
nmcom (sequence type ) : (nucleic acid) 
m(Dm. (STRANDEDNESS) : Zls^M (double) 
h .-}-: n V - (TOPOLOGY) : fiH^ ( 1 i near) 
Mmcomm (IWOLECULE type ) : cDNA to mRNA 
^N-r ^--^7- ^ tijvmn (HYPOTHETICAL SEQUENCE ) : No 
T>5^-{r>X (ANTI-SENSE) : No 
(ORIGINAL SOURCE ) 

(ORGANISM) : (Lavandula angust i fol ia) 

WM.O'jm.m (TISSUE TVPE ) : (petal ) 
W^o:>mm (IMMEDIATE SOURCE) 

^'f7'5 U-^ (LIBRARY ) :cDNA library 
o->S (CLONE ) : pLAT21 
ae^ij (SEQUENCE DESCRIPTION) 

-TG ACC ACC CTC CTC GAA TCC TCC CGA GTG GCG CCG CCT CCA GGC ACG 47 
Xxx Thr Thr Leu Leu Glu Ser Ser Arg Val Ala Pro Pro Pro Gly Thr 
15 10 15 

GTG GCT GAG CAG TCA CTC CCG CTC ACC TTC TTC GAC ATG ACG TGG CTG 95 
Val Ala Glu Gin Ser Leu Pro Leu Thr Phe Phe Asp Met Thr Trp Leu 

20 25 30 

CAT TTC CAC CCC ATG CH CAG CTT CTC TTC TAC GAA CTC CCC TGT TCC 143 
His Phe His Pro Met Leu Gin Leu Leu Phe Tyr Glu Leu Pro Cys Ser 

35 40 45 

AAA CCC GCC nC CTC GAA ACC GTC GTT CCG AAA CTC AAA CAA TCC TTA 191 
Lys Pro Ala Phe Leu Glu Thr Val Val Pro Lys Leu Lys Gin Ser Leu 
50 55 60 
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TCT CTA ACC CTC AAA CAC TTC TTC CCC CTT TCA TGC AAT CTA ATC TAC 239 
Ser Leu Thr Leu Lys His Phe Phe Pro Leu Ser Cys Asn Leu He Tyr 

65 70 75 

CCT CTA TCG CCG GAG AAA ATG CCG GAG TTC CGG TAT CAG AAC GGT GAC 287 
Pro Leu Ser Pro Glu Lys Met Pro Glu Phe Ser Val Ser Phe Thr lie 
80 85 90 95 

TCG GTT TCT TTC ACG ATT ATG GAG TCT GTC GGA GAT CAT CCG CAT TCC 335 
Met Giu Ser Ser Asp Asp Tyr Glu Asp Val Gly Asp His Pro His Ser 

100 105 110 

GCT CAT AAA TAC TAC TGC TTT GCC CCT AGC GAC GAT TAT GAA GAT CTC 383 
Ala His Lys Tyr Tyr Cys Phe Ala Gin Leu Pro Pro lie Val Glu Glu 

115 120 125 

CAG CTG CCG CCG ATA GTC GAG GAA TCT GAT CGG AAA TTG TTT CAA GTT 431 
Ser Asp Arg Lys Leu Phe Gin Val Pro Leu Arg Tyr Gin Asn Gly Asp 

130 135 140 

TTA GCC GTG CAA GTG ACT CTG TTT CCC GGT CGC GGG GTG TGC ATC GGA 479 
Leu Ala Val Gin Val Thr Leu Phe Pro Gly Arg Gly Val Cys He Gly 

145 150 155 

ATA ACG ACG CAC CAC ACC GTT AGC GAT GCT CCA TCG TTT GTA GGG TTT 527 
He Thr Thr His His Thr Val Ser Asp Ala Pro Ser Phe Val Gly Phe 
160 165 170 175 

ATG AAG AGT TGG GCT TCC ATC ACT AAA TTC GGA GGA GAT GAT GAA TTC 575 
Met Lys Ser Trp Ala Ser He Thr Lys Phe Gly Gly Asp Asp Glu Phe 

180 ' 185 190 

TTG GAC GGA AAA GGT GAA TGT TTG CCG GTT TTC GAC CGA TCG CTC GTG 623 
Leu Asp Gly Lys Gly Glu Cys Leu Pro Val Phe Asp Arg Ser Leu Val 
195 200 205 
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AAT TAT CCG CCT AAA TTG GAC ACA TAT TTA TOG AAC AAC GCG CAG AAA 671 

Asn Tyr Pro Pro Lys Leu Asp Thr Tyr Leu Trp Asn Asn Ala Gin Lys 

210 215 220 

OCT CCG TTG GAA TCG CAG CAT CCA TCT TTA CCG ACG GAT CGG ATT CGA 719 

Arg Pro Leu Glu Ser Gin His Pro Ser Leu Pro Thr Asp Arg He Arg 

225 230 235 

GCT ACC TAC CTT TTC ACC CAA TCT GAA ATT AAG AAA TTG AAG GGT TTG 767 

Ala Thr Tyr Leu Phe Thr Gin Ser Glu lie Lys Lys Leu Lys Gly Leu 
240 245 250 255 

ATT CAG AGA AAA GCC CCA AAT GTA GIT AAT CTC TCT TCC TTC GTC GCG 815 

He Gin Arg Lys Ala Pro Asn Val Val Asn Leu Ser Ser Phe Val Ala 

260 265 270 

ATC GCA GCT TAT ATC TGG ACC GGC ATC GCC AAA TCG GTC GGA GAT TAC 863 

He Ala Ala Tyr He Trp Thr Gly He Ala Lys Ser Val Gly Asp Tyr 

275 " 280 285 

AAA GAC GTG GAT GAC GAC AAA CGC GCT TTC TTT TTA ATT CCG ATC GAT 911 

Lys Asp Val Asp Asp Asp Lys Arg Ala Phe Phe Leu He Pro He Asp 

290 295 300 

HA AGG CCG CGT TTG GAT CCG CCG GCT CCG GGG AAC TAC TTC GGA AAC 959 

Leu Arg Pro Arg Leu Asp Pro Pro Ala Pro Gly Asn Tyr Phe Gly Asn 

305 310 315 

TGT CTA TCG TTT GCG ATG GCG AAG ATC CTG CGG CGG GAT TTG GTC GGA 1007 

Cys Leu Ser Phe Ala Met Ala Lys He Leu Arg Arg Asp Leu Val Gly 
320 325 330 335 

GAT GAA GGG GTG TTT CGG GCA GCT GAG GCG ATC GCG GCG GAA ATA GAG 1055 

Asp Glu Gly Val Phe Arg Ala Ala Glu Ala He Ala Ala Glu He Glu 
340 345 350 



wo 96/25500 PCr/JP96/00348 

AAG AGG ACG AGC GAC AAG AAG ATT CTA GAA ACT GTG GAG AAC TGG CCG 1103 
Lys Arg Thr Ser Asp Lys Lys lie Leu Glu Thr Val Glu Asn Trp Pro 

355 360 365 

TCT GAG ATT CGC GAA GCC TTG CAA AAC TGT TAT TTC TCG GTG GCG GGA 1151 
Ser Glu lie Arg Glu Ala Leu Gin Asn Cys Tyr Phe Ser Val Ala Gly 

370 375 380 

TCG AGC AGG CTT GAT CTT TAC GGC GCG GAT TTT GGA TGG GGT AAG GCG 1199 
Ser Ser Arg Leu Asp Leu Tyr Gly Ala Asp Phe Gly Trp Gly Lys Ala 

385 390 395 

GTG AAG CAA GAG ATA CTG TCG ATT GAT GGA GAG AAG TTT ACG ATG TCG 1247 
Val Lys Gin Glu He Leu Ser He Asp Gly Glu Lys Phe Thr Met Ser 
400 405 410 415 

TTG TGT AAA CCG AGG GAT GCT GCC GGA GGA TTG GAG GTT GGA TTG TCT 1295 
Leu Cys Lys Pro Arg Asp Ala Ala Gly Gly Leu Glu Val Gly Leu Ser 

420 425 430 

TTG CCA AAG GAG GAA TTG CAA GCT TTT GAT GAT TAT TTT GCG GAG GGA 1343 
Leu Pro Lys Glu Glu Leu Gin Ala Phe Asp Asp Tyr Phe Ala Glu Gly 

435 440 445 

ATA AAG GGT TGATTAATCA TTTAATCATG TATTATGAAG TTGGATGAAA 1392 
He Lys Gly 

450 

TCCTCTGTTT CATCTCTATT GTTTAAACAA TAATTTTTTT CCATTGAACT TTTTTGAGTC 1452 
AATAAAAAAA AAAAAAAAAA AAAAAAAATG AAAAAACTCA GTTATTTTTT tTTTTTTTTT 1512 
TTTTTTTTT 1521 
iE^iJ#-l- (SEQ ID NO ) : 7 
le^iJ^^g^ (SEQUENCE LENGTH ) : 1 0 
W^y\\(Dm (SEQUENCE TYPE ) : T i J m. (amino acid) 
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hd-:n>5- (TOPOLOGY) :iSII*^ (linear) 
m.^^\comm (molecule type ) : peptide 

4 -ir 7^ ^ tl JUm.n (HYPOTHETICAL SEQUENCE ) : No 
MB^iJ (SEQUENCE DESCRIPTION) 
Arg Phe Leu Gly He Thr Gly Ser Pro Lys 
1 5 10 

le^iJS-^ (SEQ ID NO ) : 8 
le^'JCDS^ (SEQUENCE LENGTH ) : 8 
iS?iJ©M (SEQUENCE TYPE ) : T i / m. (amino acid) 
I- 7f. jj -J — (TOPOLOGY) : lifiit^ (linear) 
Wi^cDmm (MOLECULE TYPE ) : peptide 

-f ;ft -t? 7^ ^ yuie^ij (HYPOTHETICAL SEQUENCE ) : No 
K^iJ (SEQUENCE DESCRIPTION) 
He His Met Asp Ala Phe Ala Lys 
1 5 
ie^iJ#-^ (SEQ ID NO ) : 9 

(SEQUENCE LENGTH ) : 1 0 
SS^iJcDSJ (SEQUENCE TYPE ) : T = y m (amino acid) 
h^f^Pi;'- (TOPOLOGY) : mmVt (linear) 
Mim(Dmm (molecule type ) : peptide 

-tr 7^ ^ ^ yUiS^iJ (HYPOTHETICAL SEQUENCE ) : No 
le^ij (SEQUENCE DESCRIPTION) 
Gly Val GIu He Gly Val Ser Leu Pro Lys 
1 5 10 

le^iJS-^ (SEQ ID NO ) : 1 0 
le^ijOS^ (SEQUENCE LENGTH ) : 8 
n^m<Dm (sequence type ) ■. T i J m. (amino acid) 
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h ;f> □ V - (TOPOLOGY) : itli^ (linear) 
le^ijCDMSl (MOLECULE TYPE ) : peptide 

-< ;f^ X ^ ^ ;HS^iJ (HYPOTHETICAL SEQUENCE ) : No 
ie?'J (SEQUENCE DESCRIPTION) 
Ala Ser Leu Ser Leu Thr Leu Lys 

1 5 
ie?iJ#-^ (SBQ ID NO ) : 1 1 

(SEQUENCE LENGTH ) : 1 4 
ie?iJ®M (SEQUENCE TYPE ) : T i y m (amino acid) 
h D V - (TOPOLOGY) : mm'^ (linear) 
m^ncomm (molecule type ) : peptide 
/N ^ ;f> -tr 7^ ^ 7!7 ;He^iJ (HYPOTHETICAL SEQUENCE ) : No 
le^ij (SEQUENCE DESCRIPTION) 

His Tyr Val Pro Leu Ser Gly Asn Leu Leu Met Pro lie Lys 

1 5 10 

@e^iJ#-^ (SEQ ID NO ) : 1 2 

(SEQUENCE LENGTH ) : 1 4 
i£^iJ®M (SEQUENCE TYPE ) : T i y m (amino acid) 
h a V - (TOPOLOGY) riSMt*^ (linear) 
W.n(Dmm (MOLECULE TYPE ) : peptide 
^N-r^^-feT-^ (HYPOTHETICAL SEQUENCE ) : No 

le^ij (SEQUENCE DESCRIPTION) 

Val Arg Ala Thr Tyr Val Leu Ser Leu Ala Glu lie Gin Lys 
1 5 10 

(SEQ ID NO ) : 1 3 
K^iJ®^^ (SEQUENCE LENGTH ) : 8 
le^ijcDM (SEQUENCE TYPE ) : T i y ^ (amino acid) 
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h^^Dv'- (TOPOLOGY) : iftllt*: (linear) 
ie^'J©«*I (MOLECULE TYPE ) : peptide 

^:-t?7"^ ^;USe^iJ (HYPOTHETICAL SEQUENCE ) : No 
le^ij (SEQUENCE DESCRIPTION) 
lie His Met Asp Ala Phe Ala Lys 
1 5 
ie^iJ#-^ (SEQ ID NO ) : 1 4 
ie^iJ©:^^ (SEQUENCE LENGTH ) : 9 
le^ijOM (SEQUENCE TYPE ) : T$ 7^ (amino acid) 
' ■ ^ '-^ - ( TOPOLOGY ) : m.m'\K (linear) 
m.^\](Dmm (molecule type ) : peptide 
^^-r ti }\yW.J\\ (HYPOTHETICAL SEQUENCE ) : No 

le^ij (SEQUENCE DESCRIPTION) 
Lys He His Met Asp Ala Phe Ala Lys 
1 5 

(seq id no ) : i 5 

le^ijOS^ (SEQUENCE LENGTH ) : 8 

mncDm (sequence type ) -.TlJm (amino acid) 

h^^u^y- (TOPOLOGY) : m.mik (linear) 

Se^iJcD^H (MOLECULE TYPE ) : peptide 

^^"^y- ^ ti JVmn (HYPOTHETICAL SEQUENCE ) : No 

le^iJ (SEQUENCE DESCRIPTION) 

Lys He His Met Asp Ala Phe Ala 

1 5 
ie^'JS-i- (SEQ ID NO ) : I 6 
ie^ij®^^ (SEQUENCE LENGTH ) : 2 3 
le^UOM (SEQUENCE TYPE ) : 1^^ (nucleic acid) 
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m(Dn (STRANDEDNESS) : — (single) 
h yf^ a - (TOPOLOGY) tillift (linear) 
m^i\(Dmm (molecule type ) : synthetic DNA 
^^^Tfi-tr-^ ;^/He^iJ (HYPOTHETICAL SEQUENCE ) : No 
le^ij (SEQUENCE DESCRIPTION) 

AARATHCAYA TGGAYGCin YGC 23 
ie?U#-^ (SEQ ID NO ) : 1 7 
mncDM:^ (SEQUENCE LENGTH ) : 2 3 
K^ijCDM (SEQUENCE TYPE ) : MS^ (nucleic acid) 
m(D^ (STRANDEDNESS) : —:^m (single) 

h ;f: u X - (TOPOLOGY) : ttllt^ (linear) 
nin(Dmm (molecule type ) : synthetic DNA 
/^ ^ -t T- ^ :^ ybK^iJ (HYPOTHETICAL SEQUENCE ) : No 
K^'j (SEQUENCE DESCRIPTION) 

CTCGAGTTTT xxTTTTTTTT TTT 23 
le^ij^i^-^ (SEQ ID NO ) : 1 8 

(SEQUENCE LENGTH ) : 2 6 
le^ijcDgi (SEQUENCE TYPE ) : mm (nucleic acid) 
mcom. (STRANDEDNESS) : — (single) 
h n - (TOPOLOGY) :iSIIt*t (linear) 

(MOLECULE TYPE ) : synthetic DNA 
^> -tr 7^ ^ ^ ;Ha^iJ (HYPOTHETICAL SEQUENCE ) : No 
mm (SEQUENCE DESCRIPTION) 

TTCACCATGG AGCAAATCCA AATGGT 26 

(SEQ ID NO ) : 1 9 
W.m(DM:^ (SEQUENCE LENGTH ) : 1 7 
ie?iJ®M (SEQUENCE TYPE ) : (nucleic acid) 
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m^om. (STRANDBDNESS) : —^iM (single) 
hrf.xDi^- (TOPOLOGY) : aii^^ (linear) 
Wtncomm (molecule type ) : synthetic DNA 

-t 7^ ^ 7^ ;H£^iJ (HYPOTHETICAL SEQUENCE ) : No 
le^ij (SEQUENCE DESCRIPTION) 

CGAGTCGCCC TCATCAC 17 
i£^iJ#-^ (SEQ ID NO ) : 2 0 
iS^iJCDii:^ (SEQUENCE LENGTH ) : 1 6 
ie?iJ®M (SEQUENCE TYPE ) : (nucleic acid) 

iM<DWi. ( STRANDEDNESS) : — fj (single) 

hrf^u-J- (TOPOLOGY) : EM^y; (linear) 
W.n(Dm^l (MOLECULE TYPE ) : synthetic DNA 

-t? 7^ .f 7^7 ;He^iJ (HYPOTHETICAL SEQUENCE ) : No 
le^ij (SEQUENCE DESCRIPTION) 

AACAGCTATG ACCATG 16 
@S^'J#-^ (SEQ ID NO ) : 2 1 
m.m(DM:^ (SEQUENCE LENGTH ) : 6 
K^iJOM (SEQUENCE TYPE ) : T i y (amino acid) 
hrf.a>'- (TOPOLOGY) lilMt*^ (linear) 
iS^iJ®®*! (MOLECULE TYPE ) : peptide 

-( -ir V- ^ ti jvmn (HYPOTHETICAL SEQUENCE ) : No 
le^ij (SEQUENCE DESCRIPTION) 
Asp Phe Gly Trp Gly Lys 

1 5 
ie^iJ#-§- (SEQ ID NO ) : 2 2 
ie^'J®:i:$ (SEQUENCE LENGTH ) : 1 7 

(SEQUENCE TYPE ) : (nucleic acid) 
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m(Dm. (STRANDEDNESS) : — (single) 
h 7f. a - (TOPOLOGY) :ifilii|^ (linear) 
ie^'J®ffliI (MOLECULE TYPE ) : synthetic DNA 

^ rf. ^ ^ ti J\ymy\\ (HYPOTHETICAL SEQUENCE ) : No 
le^ij (SEQUENCE DESCRIPTION) 

GAYTTYGGIT GGGGIAA 17 
ie?iJ#-^ (SEQ ID NO ) : 2 3 
ie?iJ®S^ (SEQUENCE LENGTH ) : 2 1 
le^iJ^DM (SEQUENCE TYPE ) : (nucleic acid) 

mo:>m. (STRANDEDNESS) : (single) 

h^^aiy- (TOPOLOGY) :iaii^ (linear) 
le^iJ^ail (MOLECULE TYPE ) : synthetic DNA 

^ -b 7" ^ ^ ;l/Bd^iJ (HYPOTHETICAL SEQUENCE ) : No 
K^iJ (SEQUENCE DESCRIPTION) 

TGGCAACTGT CTTGCGTCAT G 21 
@e (SEQ ID NO ) : 2 4 
iS?iJ®S$ (SEQUENCE LENGTH ) : 2 3 
ie^iJ^M (SEQUENCE TYPE ) : (nucleic acid) 

mcom (STRANDEDNESS) : -:^m (single) 

h ;f: o V - (TOPOLOGY) : mmV^ (linear) 
le^iJcDMII (MOLECULE TYPE ) : synthetic DNA 

-r -Ir 7^ ^ 7^7 ;l/iE^iJ (HYPOTHETICAL SEQUENCE ) : No 
le^ij (SEQUENCE DESCRIPTION) 

CCATGTCAGG TGTGAGGTTC AAC 23 
ie^iJ#-^ (SEQ ID NO ) : 2 5 

(SEQUENCE LENGTH ) : 2 0 
le^iJcDgi (SEQUENCE TYPE ) : MSt (nucleic acid) 
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MiDm. (STRANDEDNESS) : — 2^ (single) 
l^rf.ai^- (TOPOLOGY) : m.mm (linear) 

ni^i](Dmm. (MOLECULE TYPE ) : synthetic DNA 

/^-f ^> -tr -7^ ^ ^ yue ^ij (HYPOTHETICAL SEQUENCE ) : No 

le^iJ (SEQUENCE DESCRIPTION) 

ATCGTTTCGC ATGAHGAAC 

ie^'J#-f- (SEQ ID NO ) : 2 6 

@e^iJ©S$ (SEQUENCE LENGTH ) : 2 0 

mmcDm (sequence type ) mm (nucleic acid) 
m v^-v sex. \ o i nrtivuD uivtio:); : — ^ 4g C s i ng 1 e) 

h^ftov- (TOPOLOGY) : filit^ (linear) 
W.J^\(Dmm (MOLECULE TYPE ) : synthetic DNA 

'ft-tTT^^ (HYPOTHETICAL SEQUENCE ) : No 

Se^iJ (SEQUENCE DESCRIPTION) 

TCAGAAGAAC TCGTCAAGAA 
ie?'J#-^ (SEQ ID NO ) : 2 7 
ie?iJ©:S$ (SEQUENCE LENGTH ) : 5 3 
mncDW. (SEQUENCE TYPE ) : (nucleic acid) 

m(D^ (STRANDEDNESS) : (double) 

Y^.u^J- (TOPOLOGY) (linear) 
ie^iJ®«*I (MOLECULE TYPE ) : synthetic DNA 

-fc: ^ :^ (HYPOTHETICAL SEQUENCE ) : No 

Se^iJ (SEQUENCE DESCRIPTION) 

GGGATCCAAC A ATG GAG CAA ATC CAA ATG GTG GCC GTG ATC GAA ACG TGT 50 
Met Glu Gin He Gin Met Val Ala Val He GIu Thr Cys 
1 5 10 
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AGA 



53 



Arg 
15 

(SEQ ID NO ) : 2 8 
@e^'J®S$ (SEQUENCE LENGTH ) : 1 6 
@e^iJ®M (SEQUENCE TYPE ) : mm. (nucleic acid) 
liOi^ (STRANDEDNESS) : — (single) 
hTf.aiy- (TOPOLOGY) : mmVt (linear) 
Sd^iJOft^I (MOLECULE TYPE ) : synthetic DNA 

^ -t? 7" ^ 7^ (HYPOTHETICAL SEQUENCE ) : No 

K^iJ (SEQUENCE DESCRIPTION) 

GTAAAACGAC GGCCAT 16 
ie^iJ#-§- (SEQ ID NO ) : 2 9 

(SEQUENCE LENGTH ) : 4 5 
ifi^iJ®M (SEQUENCE TYPE ) : ^m. (nucleic acid) 
mcom. (STRANDEDNESS) : —:^m (double) 

hyf^ziiy- (TOPOLOGY) : m.m'^ (linear) 
m^nomm (molecule type ) : synthetic DNA 
^^ -f 4? -t 7" ^ ^ ;l/K^iJ (HYPOTHETICAL SEQUENCE ) : No 
(SEQUENCE DESCRIPTION) 

GGGATCCAAC A ATG GAG CAA ATC CAA ATG GTG AAC ATT CTC GAA C 45 



Met Glu Gin He Gin Met Val Asn He Leu Glu 



5 



10 



ie^iJ#-^ (SEQ ID NO ) 



3 0 



1£?|J©S$ (SEQUENCE LENGTH ) 



2 1 



le^iJcDM (SEQUENCE TYPE ) : (nucleic acid) 



m(Dm. (STRANDEDNESS) : — (single) 



8 4 



wo 96/25500 

hi'.aiy- (TOPOLOGY) : itM#: (linear) 
@e^'J©«II (MOLECULE TYPE ) : synthetic DNA 
^^ -f -t 7^ ^ t) JUmn (HYPOTHETICAL SEQUENCE ) 
le^ij (SEQUENCE DESCRIPTION) 

CTCGGAGGAA TTCGGCACGA C 
ie^'J#-^ (SEQ ID NO ) : 3 I 
le^'JOg^ (SEQUENCE LENGTH ) : 3 5 
le^iJOiy (SEQUENCE TYPE ) : (nucleic acid) 

m<Dm (STRANDEDNESS) : (double) 
. - viuioi^ouiy . Uinear) 

Se^iJ®«*I (MOLECULE TYPE ) : synthetic DNA 

^-f^ -ir 7" ^ yl/ie^ij (HYPOTHETICAL SEQUENCE ) : 
Se^ij (SEQUENCE DESCRIPTION) 
AGTCGGATCC AACA ATG ACC ACC CTC CTC GAA TCC 

Thr Thr Leu Leu GIu Ser 
1 5 
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